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AMERICAN  PUBLISHERS'  PREFACE. 


In  presenting  to  the  medical  profesaion  the  third 

American   edition   of  Dr.   Nettleship's  "  Guide    to 

Diseases  of  the  Eye,"  the  pubHehers  desire  to  state 

that  no  pains  have  been  spared  to  place  it  in  every 

I  particular  upon  a  level  with  the  latest  developments 

'  the  specialty  of  which  it  treats. 

In  addition  to  a  most  thorough  and  careful  revision 
by  the  author,  comprising  many  important  changes 
and  additions,  there  has  been  inserted  the  chapter 
from  the  previous  edition  upon  the  Detection  of 
Color-blindness  from  the  pen  of  Dr.  William 
.  Thomson,  whose  painstaking  investigations  upou 
this  subject  are  widely  known,  and  his  methods 
generally  adopted  for  the  examination  of  railroad 
employ^. 

Every  care  has  been  taken  with  the  typography, 
and  in  all  respects  the  publishers  feel  assured  that 
the  work  will  be  found  to  merit  iu  an  increased 
degree  the  confidence  awarded  by  the  professiou  to 
the  previous  editions. 

PSILU)ELFQ!A,  ]  S87. 


PREFACE  TO  THE  FOURTH  EDITION. 


Much  new  matter  has  been  published  since  the 
last  edition,  and  the  duty  of  making  use,  as  far  as 
possible,  of  the  more  important  additions  to  our 
knowledge  must  be  my  excuse  for  the  delay  of 
several  months  which  has  occurred  since  the  last 
edition  became  exhausted.  With  every  wish  to  avoid 
overloading,  I  have  been  obliged  to  enlarge  the  book 
by  about  thirty  pages.  About  a  dozen  fresh  wood- 
cuts have  been  added,  and  several  of  the  old  figures 
have  been  replaced  by  better  ones. 

My  friend  and  colleague,  Mr.  Lawford,  has  given 
me  valuable  help  with  the  present  edition,  and  has 
kindly  undertaken  almost  all  the  trouble  involved 
in  seeing  it  through  the  press. 

March,  1887. 


PREFACE  TO  THE  FIRST  EDITION. 


The  aim  of  this  little   book  ie  to  supply  students 
with  the  information  thej  most  need  on  dieeaaea  of 
the  eye  during  their  hospital  course.     It  was  appa- 
rent from  the  heginnirig  that  the  task  would  be  a 
difficult   one,   all    the    more    aa    several    excellent 
manuals,   covering    nearly   the   same   ground,   are 
already  before  the  public.     That  not  one  of  them 
singly  appeared  exactly  to  cover  the  ground  most 
important  for  the  first  beginner  in  clinical  ophthal- 
mology encouraged  me  to  attempt  the  present  work. 
The  scope  of  the  work  has  precluded  frequent 
reference  to  authors,  thoae  named  being  chiefly  such 
have  made  recent  additions  to  our  knowledge  in 
9  this  country.     I  am  greatly  indebted  to  Dr.  Gowers, 
L  Dr.  Barlow,  and  other  friends  for  much  information, 
land  for  many  valuable  suggestions.    My  best  thanks 
[  Are  due  to  Mr.  A.  D.  Davidson  for  his  kind  assistance 
in  reading  the  sheets  for  the  press. 


B  Htbekt,  October,  1RT9. 
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PART  I. 

MEANS  OF  DIAGNOSIS. 
The  following  abbreviatiooa  will  be  used  io  thia  work ; 


y.  I.   YuJJaw  ■ 
O.  D.  OpUc  dfB 

.    V.      Vtoui,  as 

r  dlstlDg 

BgmboU.  +  H 


CHAPTER  I. 


urTICAL    OUTLINES, 


1.  Rays  of  light  are  deviated  or  refracted  when  they 
pasB  from  one  transparent  medium — e.  g.,  air,  into  anolher 
of  different  density — e.  g-,  water  or  glass. 

2.  If  the  deviation  in  passing  from  vacuum  into  air  be 
represented  by  the  number  1,  that  for  crown  glass  (of 
which  ordinary  lenses  are  made)  is  1.5,  and  for  rock  crys- 
tal ("  pebble"  of  opticians)  1.66.  Such  a  number  is  the 
"refractive  index"  of  the  substance.  Every  ray  is  refracted 
except  the  one  which  falls  perpendicularly  to  the  surface 
(Fig.  1,  a). 

3.  In  paasing  from  a  less  into  a  more  refracting  medium 
the  deviation  is  always  toward  the  perpendicular  to  the 
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refracting  surlace ;  in  paasing  from  a  more  into  a  less  re- 
fracting medium  it  ib  always,  and  to  the  same  extent,  away 
from  the  perpeDdicular  (Fig.  1,  6) — i.  e.,  the  angle  x  in  the 
figure  =  Ihe  angle  y. 


A.  Hence,  if  the  sides  of  the  medium  (Fig.  l.m)  he  par- 
allel, the  rays  on  emerging  (6')  are  restored  to  their  original 
direction  (b),  and,  if  the  medium  be  thin,  very  nearly  to 
their  original  path. 

5.  But  if,  OS  in  a  prion,  the  aides  of  m  form  an  angle 
(Fig.  2,  o)  the  angles  of  incidence  and  emergence  (_x  and  y). 


still  being  equal,  b'  must  also  form  an  angle  with  b.     Tbe 
angle  a  is  the  "  refracting  angle  "  or  edge  uf  the  prism ; 
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the  opposite  side  is  the  "base."  The  figure  shows  that 
tight  is  always  deviated  toioard  the  base.  The  deviation 
(ahoivD  by  the  angle  d)  is  eijual  to  about  half  the  refract- 
ing angle  a  if  the  prism  be  of  crown  glass.  The  relative 
direction  of  the  rays  is  not  chaDged  by  a  prism  ;  if  parallel 
or  divergent  before  incidence  they  are  parallel  or  similarly 
divergent  after  emergence  (Fig,  3). 


I 


6.  An  object  seems  to  lie,  or  is  "  projected,"  in  the  direc- 
I               lion  which  the  raya  have  as  Ihey  enter  the  eye ;  oh  (Fig.  !i), 

seen  by  an  eye  at  a'  or  b',  seems  to  be  at  oh',  where  It  would 
he  if  the  rays  a'  b'  had  undergone  no  deviation. 

7.  For  very  thin  prisma  the  deviation  (<•  and  (3,  Fig.  4) 
remfuna  the  same  for  varying  angles  of  incidence.     For 
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thin  leases  tbis  is  expressed  by  saying  that  the  angle  d.  Fig. 
5,  is  the  same  for  the  rays  a  a',  b  b',  aod  c  d,  incident  at 
different  angles,  but  at  the  same  distance  from  the  axis. 


8.  An  ordinary  lens  is  a  segment  of  a  sphere  (plano- 
convex or  piano- CO Dcave),  or  of  two  spheres  whose  centres 
are  joined  by  the  axis  of  the  lens  (biconvex  or  biconcave). 

9.  A  lens  is  regarded  as  formed  of  an  infinite  number 
of  minute  prisms,  eacb  with  a  different  refracting  angle. 
Fig.  fi  shows  two  BQch  elements  of  a  convex  lens,  the  angle 
(a)  of  the  prism  at  the  edge  of  the  lens  being  larger,  and. 


accordance  with  §  5,  refracting  more,  than  p, 
the  angle  of  the  prism  nearer  the  axis.  If  two  parallel 
lays,  a  and  b,  traverse  this  system,  a  will  be  more  refracted 
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than  6  and  the  rayB  will  meet  at/.  Fig.  7  shows  the  cor- 
respuadlDg  facta  for  a  concare  lens,  by  which  parallel  rays 
are  made  divergent. 


w 


10.  The  only  ray  not  refracted  by  a  lene  is  the  one  passing 
through  the  centre  of  each  surface  (compare  §  2),  which  is 
the  prineipal  axu  (ax.  Fig.  8).  Secondary  axes  are  rays 
(such  HB  B,  ax)  entering  and  emerging  at  points  on  the  lens 


parallel  to  each  other,  and  hence  (see  §  4)  not  altered  in 
direction  ;  all  rays  which  pass  through  the  central  point  of 
the  lens  are  secondary  axes  (except  the  principal  axis). 

11.  The  principal  focus  {f,  Fig,  10)  of  a  lens  is  the  point 
where  the  rays,  a  a,  that  were  parallel  before  they  traversed 
the  lens  meet  after  they  have  passed  through  it ;  the  devia- 
tion of  each  ray  varying  directly  with  its  distance  from 
the  principal  axis  (Fig.  6j. 


But  this  is  only  appraiimatelj  true.  In  an  ordiniiry  lens  the 
rtiye  (ii,  Fig.  9)  which  traverse  the  margin  are  retracted  more,  and 
meet  sooner,  than  the  rays  (b)  which  lie  nearer  the  axis  ;  und  the 


result  is,  not  one  fucua,  but  n  number  of  foci.  "  Spherical  aberra- 
tion "  increasea  with  the  size  of  the  lens.  In  the  eje  it  is,  to  a 
great  eitenl,  prevented  by  the  iris,  which  cuts  off  the  light  from 
the  margin  of  the  cryatullinc  lene. 

If  parallel  rays  are  incident  from  the  side  toward  f 
(Fig.  10)  tiiey  will  be  focuBsed  at/',  at  the  Barae  diataDce 
from  the  lena  as/;  hence  every  Iedh  has  two  priocipal  foci 
— anterior  and  posterior. 

12,  Thepalk  of  a  ray  pasBing  from  one  point  to  another 
is  the  same,  whatever  its  direetion;  the  path  of  the  ray  bb' 


k 


(Fig.  10)  is  the  same,  whether  it  pass  from  cf  to  c'f,  or  in 
the  contrary  direction, 
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r  13.  From  §  7  it  follows  that  in  Fig.  10  the  anglea  a  and 

a'  are  equal,  and  hence  the  ray  b,  diverging  from  cf,  will 
not  meet  the  axis  at/,  but  at  c'f ;  c/and  c'f  are  conjugate 
points,  and  each  is  the  conjugate  foeue  of  the  other.  The 
angle  a  or  a'  remaining  the  earae,  then  if  cf  be  further 
from  the  lens  </  J'  will  approach  it.  A  ray  (c)  directed 
toward  the  axie  will  be  focuaaed  at  c"  f",  because  the  angle 
a"  =:a;  no  real  point  conjugate  to  c"/"  exiata  ;  but  if  the 
ray  start  from  c"/"  it  will,  on  taking  the  direction  c,  appear 
to  have  come  from  vf,  which  consequently  is  the  virtual 
foots  of  c"/"  (see  §  6). 

14.  All  the  foci  of  concave  lenses  are  virtual.  In  Fig. 
11,  o,  parallel  to  the  axis,  is  made  divergent  (gee  Fig.  7), 

: 

Yiu.  11. 

N  ita  virtual  focua  being  at/;  similarly  c/is  the  virtual  con- 

Jugate  focus  of  the  point  emitting  the  ray  i. 

15.  Ill  equally  biconvex  or  biconcave  lenses  of  crown 
glass  the  principal  focua  is  at  the  centre  of  curvature  of 
either  aurlace  of  the  lena. 

16.  ImafCB. — The  image  formed  by  a  lena  coneiste  of 
foci,  each  of  which  corresponds  to  a  point  on  the  object. 
Given  the  foci  of  the  boundary  pointa  of  an  object,  we 
have  the  position  and  size  of  its  image. 

In  Fig.  12  the  object  a  b  liee  beyond  the  focua/.     From 

the  terminal  point  a  take  two  rays  a  and  n',  the  former  a 

«  secondary  axis,   and,  therefore,  unrefracted,  the    latter 
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parallel  to  the  principal  axis,  and,  therefore,  passing  after 

refraction  through  the  principal  focus/'.  These  two  rays 
(and  all  others  which  pass  through  the  lena  from  the  point 
a)  will  meet  at  A,  the  conjugate  focus  of  a.     Similarly  the 


focua  of  the  point  6  is  found,  and  the  real  inverted  conju- 
gate image  of  o  6  is  formed  at  A  a.  The  relative  sizes  of 
ab  and  a  h  vary  as  their  distances  from  the  lens. 

If  a  6  be  so  far  ofF  that  its  rays  are  virtually  parallel  on 
reaching  the  lena,  its  image  A  c  will  be  at  /',  and  very 
small.     If  ab  be  at/its  rays  will  become  parallel  afler  ra- J 
fraction  (§^  11  and  12),  and  form  no  image.     Ifa&lietl 
between /(or/')  and  the  lens,  the  rays  will  diverge  ailer  I 
refraction,  and  again  will  not  form  an  image  (see  Fig.  10,  J 

But  in  the  last  two  cases  a  virtual  image  is  seen  by  a 
eye  so  placed  as  to  receive  the  rays.  In  Fig.  13  two  rays 
from  a  take  after  refraction  the  course  shown  by  a  and  a', 
virtually  meeting  at  A  (see  Fig.  10,  vf) ;  and  an  observer 
at  X  will  see  at  a  b  a  virtual,  magnified,  erect  image  of  a  b. 

The  enlargement  (in  Fig.  13)  is  greater  the  nearer  a  6  is 
to/',  and  greatest  when  it  ia  at  /'.     But  as  a  b  has  no  real 
existence,  its  apparent  size  varies  with  the  known, 
mated,  distance  of  the  surface  against  which  it  is  projecte 
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A  UDiform  dutance  of  projection  of  about  12"  (30  cm.)  is 
taken   in  compariog  the  magnifyiDg   power  of  different 


When  06  is  at/'  (Fig.  13)  we  shall  find  on  trial  that 
the  image  a  11  can  be  seen  well  only  by  bringing  the  eye 
dose  up  to  the  lens ;  at  a  greater  distance  only  part  of  the 
image  will  be  seen,  and  this  part  will  be  leas  brightly 
lighted.     This  is  important  in  direct  ophtha 


amination  (p.  75).  Thus  in  Fig.  14  an  observer  placed 
anywhere  between  the  lena  and  x,  receiving  rays  from 
every  part  of  a  b,  will  see  the  whole  image.  But  if  he 
withdraw  to  y,  his  eye  will  receive  rays  from  only  the 
central  part  of  a  6,  and  will,  therefore,  not  see  the  ends  of 
the  object. 

It  ia  easily  ehown  by  similar  constructions  that  the  images 
formed  by  eoneave  lenses  are   always  virtual,  erect,  and 


diminished,  whatever  the  distaDce  of  the  object  (Fig.  15), 
Compare  Fig.  11.) 

17.  The  size  of  the  image  (whether  real  or  virtual)  varies 
with  (1)  the  focal  length  of  the  lens,  and  (2)  the  diBtanee 
of  the  object  from  the  principal  focuB. 


m 


(1)  The  shorter  the  focus  of  the  lens,  the  greater  ia  its 
effect  or  the  "  stronger "'  it  ia ;  the  refraolive  power  of  a  lens 
varies  inversely  as  its  focal  leiifftk. 

(2)  For  a  oonvex  lens,  the  image  (whether  real  or  vir- 
tual) is  larger  (i.  e.,  the  effect  greater)  the  nearer  the  object 
is  to  the  principal  focus  (whether  within  or  beyond  it). 

For  a  coitcave  lena  the  image  is  smaller  (i.e.,  the  effect 
greater)  the  further  the  object  ia  from  the  lens  (whether 
within  or  beyond  the  focus). 

18.  Prisms. — Any  object  viewed  through  a  prism  seems 
displaced  toward  the  edge  of  the  prism,  and  to  a  degree 
which  varies  directly  as  the  size  of  the  refracting  angle 
(§§  B  and  6).  The  eye  is  directed  tnward  the  pesition 
which  the  object  now  seems  to  take,  and  this  fact  may  be 
utilized  for  several  purposes:  1.  To  lessen  Ihe  convergence 
of  the  visual  lines  without  removing  the  object  further  from 
the  eyes.  In  Fig.  16  the  eyes,  r  and  l,  are  looking  at  the 
object  (ob)  with  a  convergence  of  the  visual  lines  repre- 
sented by  the  angle  a.  If  prisms  be  now  added  with  their 
edges  toward  the  temples  they  deflect  the  light,  so  that  it 
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enters  tbe  eyea  under  the  amaller  aogle  j},  as  if  it  had  come 
from  (06').  ^nd  toward  this  point  the  eyes  will  be  directed, 
though  the  object  etill  reniains  at  ob.  The  same  efiect  is 
given  by  a  eingle  prism  of  twice  the  strength  before  one 


eye,  though  the  actual  moveraenL  is  then  limited  to  the 
eye  in  queetion.  If  spectacle  lenses  be  placed  so  that  the 
visual  IIdcs  do  not  pass  through  their  centres  they  act  as 
prisms,  though  the  strength  of  the  prismatic  action  varies 
with  the  power  of  the  lens  aud  the  amount  of  this  "decen- 
tration"  (nee  §  9,  Figs.  6  and  7).  In  Fig.  17  the  visual 
lines  pass  outside  the  centres  of  the  convex  lenses  (a)  and 
inside  those  of  the  concave  lenses  (6).  Each  pair,  there- 
fore, act3  as  a  prism  with  its  edge  outward. — 2.  To  remove 
double  vition  caused  by  slight  degrees  of  strabismus.  The 
prism  so  alters  the  direction  of  the  rays  as  to  compensate 
for  the  abnormal  direction  of  the  visual  line.     In  Fig.  18, 
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B  ie  directed  toward  z  instead  of  toward  ob,  aod  two  images 
of  06  are  seen  (see  Chap.  XXIO-  The  priara  (p)  deflect! 
Ihe  rays  to  y,  tbe  yellow  spot,  and  single  binocular  visioo 
is  the  result. — 3.  To  test  the  stretigth  of  the  ocular  muselei. 


lu  Fig.  19  the  prism  at  first  causes  diplopia  by  displacing 
the  rays  from  the  yellow  spot  (y)  of  the  eye  (r)  (Chap. 
XXI.).  By  a  compeDBatiag  rotation  of  the  eye  (cornea) 
outward,  shown  in  the  figure  by  the  change  of  tbe  trans- 
verse axis  from  1  to  2,  ^  is  brought  inward  to  the  situation 
of  im,  tbe  images  are  fused  and  single  vision  restored ;  the 
efl'ect  of  the  prism  is  overcome  by  the  action  of  the  ex- 
ternal rectus.  This  "  fusion  power  "  of  the  several  p«rB 
of  muscles  may  be  expressed  by  the  strongest  prism  that 
each  pair  can  overcome.  The  fusion  power  of  the  two  ex- 
ternal recti  ia  represented  by  a  prism  of  about  8° ;  that  of 
the  two  internals  by  25°  to  35°  or  more ;  that  of  the  supe- 
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rlor  aDd  inferior  recti,  acliug  against  each  other,  by  only 
about  3°. — 4,  Feigned  blindness  of  one  eye  may  ofteo  be 
exposed  by  means  of  the  diplopia  Cunexpected  by  the  pa- 
tient) produced  by  a  prism.  The  prism  should  be  stronger 
than  can  be  overcome  by  any  effort — e.  g.,  8°  or  10°,  base 
upward  or  downvrard.  The  patieut  is  often  best  thrown 
off  hia  guard  by  holding  the  priam  before  the  sound  eye. 
If  he  now  exclaims  that  he  sees  double  he  must,  of  course, 
be  seeing  with  both  eyes. 

19.  Be&action  of  the  eye. — The  eye  presents  three  re- 
fracting surfaces  :  the  front  of  the  cornea,'  the  front  of  the 
lens,  and  the  front  of  the  vitreous;  and  in  the  normally 
formed  or  emmetropic  eye  (E),  with  the  accommodation 
relaxed,  the  principal  focus  (S  11)  of  these  combined  diop- 
tric media  falls  exactly  upon  the  layer  of  rods  and  cones 
of  the  retina — i.  e.,  the  eye  in  a  state  of  accommodative 
rest  is  adapted  for  parallel  rays.     The  point  at  which  the 


secondary  axial  rays  (see  g  10,  Fig,  8)  cross,  the  "posterior 
nodal  point "  {.Ji,  Fig.  20)  lies,  in  the  normally  formed  eye, 
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at  15  mm.  in  front  of  the  yellow  spot  of  the  retina,  and 
very  Dearly  coincides  with  the  posterior  pole  of  the  crye- 
talline  lens.  The  angle  included  between  the  lines  joining  n 
with  the  extremities  of  the  object  (06)  is  the  vimial  angle  {v). 
If  the  distance  {d),  from  n  to  the  retina,  remain  the  same, 
the  size  of  any  image  (Im.)  on  the  retina  will  depend  on  the 
size  of  the  angle  v,  aod  this  again  on  the  size  and  distance 
of  o&.  But  if  the  distance  (d)  alters,  the  size  of  the  image 
(7m,)  is  altered  without  any  change  in  v.  Now  the  length 
of  d  varies  with  the  length  of  the  posterior  segment  of  tbe 
eye;  it  is  greater  in  myopia  (M.)  and  less  in  hyperme- 
tropia  CH.) ;  and  hence  the  retinal  image  of  an  object  at  a. 
given  distance  is,  as  the  figure  shows,  larger  in  myopia  and 
smaller  in  hypermetropia  than  in  the  normally  formed 
eye.  The  length  of  d  also  varies  with  the  position  of  n, 
and  this  is  influenced  by  the  positions  and  curvatures  of 
the  several  refractive  surfaces.  71  is  slightly  advanced  by 
the  increased  convexity  of  the  lens  during  accommodation, 
and  much  more  so  if  the  same  change  of  refraction  be  in- 
duced by  a  convex  lens  held  in  front  of  the  cornea  :  hence 
convex  lenses  by  lengthening  d,  enlarge  the  retinal  image. 
Concave  lenses  put  n  further  back,  and,  by  thus  shortening 
d,  lessen  the  image.  If  the  lens  which  corrects  any  optical 
error  of  the  eye,  be  placed  at  the  "  anterior  focus  "  of  the 
eye,'  13  mm.,  or  half  an  inch,  in  front  of  the  cornea,  Ji 
moves  to  its  normal  distance  ( 15  mm.)  from  the  retina,  and 
the  images  are,  therefore,  reduced  or  enlarged  to  the  same 
size  BB  in  the  emmetropic  eye.  (For  definition  of  astigma- 
tism see  Chap,  XX.) 

The  length  of  the  visual  axis,  a  line  drawn  from  the 
yellow  spot  to  the  cornea  iti  the  direction  of  the  object 
looked  at,  is  about  21]  mm.     The  centre  of  rotation  of  the 
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(tye  is  rather  behiod  the  centre  of  this  axia,  and  6  mm. 
behind  the  back  of  the  lens.  The  focal  length  of  the  cornea 
is  31  mm.,  and  that  of  the  crystailiDe  leoa  varies  from  43 
mm.  with  accomraodatioii  relaxed,  to  38  mm.  during  strong 
accommodation. 
The  optical  condttioiiB  of  clear  sight  are  as  follows : 
(1)  Tiie  image  must  be  clearly  focuased  on  the  retina — 
i.e.,  the  retina  must  lie  exactly  at  the  focua  of  the  rays 
which  proceed  from  the  object  looked  at.  (2)  It  must  be 
formed  at  the  centre  of  the  yellow  spot  (Chap.  II.,  §  11). 
(3)  It  must  have  a  certain  size,  and  this  ia  expressed  by 
the  size  of  the  corresponding  visual  angle  (u.  Fig,  20);  with 
good  indoor  light  v  must  be  et^ual  to  at  least  five  minutes 
(-jTfth  of  a  degree")  in  order  that  the  form  of  the  image  may 
be  perceived;  an  object  subtending  any  smaller  angle 
(down  to  about  one  minute)  ie  atill  vlaible,  though  only  as 
a  point  of  light.'  (4)  The  cornea,  lens,  and  vitreoua  must 
be  clear.  (5)  The  illumination  must  be  sufficient.  Injiu- 
enee  ojihe  pupii,— Other  things  being  equal,  the  larger  the 
pupil  the  worse  ia  the  sight,  definition  being  lessened  by 
the  spherical  aberration  caused  by  the  marginal  part  of  the 
lens  (Fig.  9).     (See  "Artilicial  Pupil.") 

Tbe  arualler  tbo  pupit  the  lees  Is  ttio  spbericnl  aberration  (p.  18), 
and,  ctEt  par.,  the  better  lliu  V.  Also  the  smHller  the  pupil  the 
less  ifi  tbe  ftecojnmodation  needed  for  near  tisjod.  If  tbe  pupil  be 
su  small  as  to  subtend  an  angle  ("angle  of  divergenco")  i)f  not 
mora  than  5  minutee  with  any  point  on  the  object,  the  abject  will 
be  clearly  seen  without  aooommodation.  Hj  ciilcululion  it  appear* 
that  if  [he  pupil  bad  a  diameter  =  0.00  mm.  it  would  subtend  an 
angle  of  divorgBiiee  of  6  minutes  at  about  0.5  m.  (18") ;  i.  e.,  with 
a  pupil  of  O.fiO  mm.  print  should,  in  a  good  light,  be  clearly  seen 
nt  18"  without  any  nccommodtition.  That  this  is  true  may  be 
proved  b;  looking  at  fine  print  through  a  hole  of  tbe  above  size  in 
a  liiin  card  held  as  close  as  possible  to  the  eye. 
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Ifnmoration  of  spectacle  lenses. — Some  Hjetem  of  num- 
bering is  required  which  shall  indicate  the  refractive  power 
of  the  leDEes  used  for  apectacles.  Two  systems  are  current. 
In  thej^rgi  system,  which  was  till  lately  uuiversal,  the  unit 
of  strength  is  a  strong  lens  uf  1"  focal  length.  As  all  the 
lenses  used  are  weaker  than  this,  their  relative  strengths 
can  be  expressed  only  by  using  fractions.  Thus,  a  lens  of 
2"  focuB  being  half  as  strong  aa  the  unit  {!;  17, 1),  is  ex- 
pressed as  j  ;  a  leua  of  10"  focus  is  ^;  of  20"  focua  ^; 
and  so  on.  The  objections  are,  that  fraclioua  are  inconve- 
nient in  practice;  that  the  intervals  between  the  successive 
numbers  are  very  unequal ;  and  that  the  leugth  of  the  inch 
is  not  the  same  in  all  countries,  so  that  a  glass  of  the  same 
number  has  not  quite  the  same  focal  length  when  made  by 
the  Paris,  English,  and  German  inches  respectively.'  In 
the  second  at/slem,  which  has  almost  displaced  the  old  one, 
the  metrical  scale  is  used,  the  unit  is  a  weak  lens  of  1  metre 
(10(1  cm.)  focal  length,  known  as  a  dioptre  (D.),  and  the 
lenses  differ  by  equal  refractive  intervals.  A  lens  twice  b§ 
strong  as  the  unit,  with  a  focal  length  of  half  a  metre 
(50  cm),  is  2  dioptres  (2  D.);  a  lens  of  ten  times  the 
strength,  or  one-tenth  of  a  metre  focus  (20  cm.),  is  10  D., 
and  HO  on.  The  weakest  lenses  are  0.25,  0.5,  and  0.75  D., 
and  numbers  differing  by  0.5  or  0.25  D.  are  also  introduced 
between  the  whole  numbers.  A  slight  iuconveuience  of 
the  metrical  dioptric  system  is  that  the  number  of  the  lens 
does  not  express  its  focal  length.  This,  however,  is  ob- 
tained by  dividing  100  by  the  number  of  the  lens  in  D.  j 
thus  the  focal  length  of  4  D.  ^^  -L|i  =  35  cm.  If  it  be  de- 
oired  to  convert  one  system  into  the  other,  this  can  be  done, 
provided  that  we  know  what  iuch  was  used  in  making  the 
lens  whose  equivalent  is  required  in  D.    The  metre  is  equal 
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to  about  37"  Freoch  and  39"  EngliBh  or  German  ;  a  lena 
"  French  (No.  36  or  -^g  old  ecale),  or  of  40"  English 
or  German  (No.  40  or  ■^^),  is  very  nearly  the  equivalent 
of  1  D.  A  lens  of  6"  French  (^  =  ^j)  will  therefore  be 
equal  to  6  D. ;  a  lena  of  18"  French  f  tV=  irV  ^^2  D.,  etc.; 
a  lens  of  4  D.  ^  n^^h  *'■  ^-i  *  '^"^  °^  ^"  French,  etc. 

The  following  lenses  are  used  for  spectacles,  and  are, 
therefore,  necessary  in  a  complete  set  of  trial  glasses.  The 
fjrat  column  gives  the  number  in  D.,  the  second  the  focal 
length  in  centimetres,  the  third  the  approximate  numbers 
on  the  French  inch  scale,  the  denominator  of  each  fraction 
showing  the  focal  length  in  French  inches.  It  will  have 
been  seen  that  some  metrical  lenses  have  no  exact  equiva- 
lents on  the  inch  system.  In  this  table,  and  throughout 
the  book,  convex  lenses  are  indicated,  according  to  custom, 
by  the  +  Big"  ;  concave  lenses  by  the  —  sign. 
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CHAPTER  II. 


EXTERNAL  BSAMIXATION  OF  THE  RYE. 

{I)  To  detect  irregularity  of  the  corneal  surface, 
the  patieot  faces  the  window  and  followe  wilii  his  eyes  au 
object — e.ff.,  the  uplifted  finger — held  about  18"  from  hira 
and  moved  slowly  in  diiierect  directiooB.  The  image  of 
the  window  reflected  from  the  cornea  will  become  distorted 
or  broken  as  it  paesea  over  any  irregularity,  auch  aa  au 
abrasion  or  ulcer. 

(2)  To  estimate  the  tension  of  the  eyeball  (T.) ;  the 
patient  looks  steadily  down,  and  gently  closea  the  eyelids; 
the  observer  then  makea  light  preaaure  on  the  globe  through 
the  upper  lid,  alternately  with  a  finger  of  each  hand  as  in 
trying  for  fluctuation,  but  much  more  delicately.  The 
finger-tipa  are  placed  very  near  together,  and  as  far  back 
over  the  sclerotic  as  possible,  not  over  the  cornea.  The 
pressure  must  be  gentle,  and  be  directed  vertically  dotcn- 
ward,  not  backward.  It  is  beat  for  each  observer  to  keep 
to  one  pair  of  fingers,  not  to  use  the  index  at  one  time  and 
the  middle  finger  at  another.  Patient  and  observer  should 
always  be  in  the  same  relative  position,  and  it  is  best  for 
both  to  stand  and  face  one  another.  Always  compare  the 
tension  of  the  two  eyes.  Be  sure  that  the  eye  does  not  roll 
upward  during  examination,  fur  if  this  occur  a  wrong  esti- 
mate of  the  tension  may  be  formed.  Some  test  both  eyes 
at  once  with  two  fingers  of  each  hand.  Normal  tension  is 
expressed  by  T.  n.  Recognl/.able  increase  and  decreaae 
are  indicated  by  the  4"  or  —  sign,  followed  by  the 
figure  1,  2,  or  3.  Thus  T.  -|-  1  means  decided  increase ; 
T.  +  2>  greater  increase,  but  eye  can  still  be  indented; 
T.  +  3i  eye  very  bard,  cannot  be  indented  by  moderate 


[  T.  +  3, 


presmre;   T.  —  I,  —  2,  —  3  indicate  successive  degrees 
of  lowered  tenBion.   A  note  of  interrogation  (T.  ?  +  or  ?  — ) 
for  doubtful    caaea,  and  T.  n.  for  tbe  normal,  give  nine 
degrees    which    may    be    usefully    distinguished.    Even 
good  observers  sometimes  difier  as  to  the  minor  changes  of 
tension.     Apart  from  variations  in  delicacy  of  touch,  it  is 
to  be  remembered  that  eyes  deeply  set  in  the  orbits  are 
more  difficult  to  test,  and  that  T.  in  a  few  cases  really  does 
change  at  short  intervals— e.  g.,  within  half  an  hour.     In- 
crease in  the  rigidity  of  the  sclerotic,  which  often  occurs  in 
old  age;  or  in  its  thickness,  as  the  result  of  disease,  may 
increase  the  apparent  tension,  though  the  internal  pressure 
may  be  normal  or  even  too  low.    When  an  eye  contains 
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reaches  the  retina,'  the  eye  being  stationary  (Fig.  21).  If 
each  part  of  the  field  be  equidistant  from  the  part  of  the 
retina  to  which  it  correBponils,  the  field  will  be  hemiepheri- 
cal,  with  its  inner  or  concave  eurlace  toward  the  eye;  it 
may,  however,  be  projected  on  to  a  flat  anrface,  and  for 
many  clinical  purposes  this  is'suffioient.  For  roughly  test- 
ing the  field — e.  g.,  in  a  case  of  chronic  glaucoma,  or  of 
atrophy  of  optic  nerve,  or  of  hemianopBia,  tbe  following  is 
generally  enough  :  Place  tbe  patient  with  his  back  to  the 
window  ;  let  him  cover  one  eye,  and  look  steadily  at  your 
eye  or  nose,  as  a  centre,  from  a  distance  of  18"  or  2'.  Then 
hold  up  your  hands  with  the  fingers  spread  out  in  a  jJane 
with  your  face,  and  ascertaiu  the  greatest  distance  from 
tbe  central  point  at  which  they  remain  visible  when  moved 
in  various  directions — up,  down,  in,  out,  and  diagonally. 
The  patient  roust  look  steadily  at  the  face,  and  not  allow 
hi»  eye  lo  wander  after  tbe  moving  fingers. 

A  more  exact  method  is  to  make  tbe  patient  gaze,  with 
one  eye  covered,  ata  white  mark  (the  "fixation  spot  "J  on  a 
large  black  board  at  a  distance  of  12"  or  18",  and  to  move 
a  piece  of  white  chalk  set  in  a  long  black  handle,  from 
various  parts  of  the  periphery  toward  the  fixation  spot, 
uQtil  the  patient  exclairas  that  he  sees  something  white.  If 
a  mark  be  made  on  the  board  at  about  eight  such  periph- 
eral points,  a  line  joining  them  will  give,  with  fair  accu- 
racy, the  boundary  of  the  visual  field  if  this  be  not  larger 
than  45°  in  any  direction ;  but  beyond  that  angle  the 
object,  if  on  a  flat  surface,  will  be  much  too  far  from  the 
eye  to  make  the  test  accurate  (see  Fig.  21).  A  true  map, 
unless  the  field  be  much  contracted,  can  be  made  only  by 
means  of  an  instrument,  the  primeter,  which  consists  essen- 
tially of  an  arc  marked  in  degrees,  and  movable  around  a 

1  StrLcll]!  "  the  i»n:1pifiQt  put  of  tha  nlina,"  II  now  Mama  »tal>ll>hi9d  ttail  Iha 
m«t  periphin]  iodb  of  the  ntlQJi  !■  not  HnslClTe  lo  light,     (taadolt.) 
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ceotral  pivot,  on  which  the  patieot  fixes  hia  gAxe.  Thus 
measured,  the  field  covers  a  somewhat  oval  portion  of  the 
hemisphere,  the  smaller  ead  being  upward  and  inward 
(Fig.  22).     From  the  fisatioO  point  it  extends  90°  or  more 
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in  the  outward  direction,  but  only  about  65°  or  rather  less 
inward,  upward,  and  downward.  The  visual  fields  of  the 
two  eyes  overlap  only  at  their  inner  and  central  parts,  so 
that  binocular  vision  is  impossible  in  the  outer  part  of  the 
field  (Fig.  23). 
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(4)  Color  perception  is   best  expressed  by  the  power 
of  diBcrimiDatiog  between  various  colors  without  naming 


them.  The  best  test-objecta  are  a  series  of  skeins  of 
colored  wool,  or,  for  pocket  use,  smaller  strips  of  colored 
paper,  or  colored  atufla.  A  color-blind  person  will  expose 
his  defect  by  placing  together,  or  "  confusing  "  as  similar, 
certain  colors — usually  mixed  tints,  which  to  the  normal 
eye  appear  quite  different.  The  set  of  wools  now  in  com- 
mon use  was  introduced  by  Professor  Holmgren,  of  Upsala' 
(see  Appendix).  Acquired  color-bliodnesB  (from  atrophy 
of  the  optic  nerves)  may  often  be  detected  quite  well  by 
asking  the  names,  if  the  patient  has  been  well  trained  in 
colors.  But  for  the  congenltally  color-blind  the  "confu- 
sion test,"  without  names,  is  far  better  ;  first,  because  such 
persons  can  often  diatinguiah  ordinary  colored  objects  from 
one  another  by  diflerencea  of  shade  {i.e.,  by  differences  in 
the  quantity  of  white  light  which  they  reflect),  and  hence 
they  escape  detection  unless  tested  with  a  large  series  of 
difiercDt  colors  in  many  shades,  some  of  which  shades, 
containing  equal  quantities  of  white,  will  look,  to  them, 
exactly  alike;  and  secondly,  though  such  persona  oflen 
use  the  names  for  colors  freely,  the  words  do  not  convey 
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the  B&utB  meaning  to  tbem  as  to  tboae  with  normal  color 
BeDse,  and  hopeless  coofusion  results  irom  an  esamination 

so  made.    For  details  see  Chapter  XV,  and  Appendix. 

(5)  TeBting  the  acuteness  of  sight, — By  acutenees  of 
sight  (V.  or  S.l  is  meant  the  power  of  distinguishing  form, 
and,  as  commonly  used,  the  term  refers  only  to  the  centre 
of  the  visual  field,  the  peripheral  part  of  the  retina  having 
a  very  imperfect  power  of  distinguishing  form  and  size. 
V.  varies  considerably  in  different  persons  whose  eyes  are 
normal.  It  is  said  to  diminish  somewhat  in  old  age,  with- 
out disease  of  the  eyes  (Bonders).  The  standard  taken  as 
normal  is  the  power  of  distiDguiabing  square  letters  that 
subtend  a.  visual  angle  of  5  minutes  (Fig.  20  and  p.  2T), 
the  limbs  of  which  are  of  uniform  thickness,  each  limb 
subtending  an  angle  of  1  minute  (Snellen's  Teat  Types). 
Rays  forming  so  small  an  angle  are  very  nearly  parallel, 
and  may  be  considered  as  coming  from  an  object  at  an  in- 
finite distance.  The  types  are  made  of  various  sizes,  each 
being  numbered  according  to  the  distance  (in  feet  or 
metres)  at  which  it  subtends  a  visual  angle  of  5  minutes. 
Thus,  No.  6  subtends  this  angle  at  6  m.,  No.  3  at  3  m., 
No.  1  at  1  m.,  etc.  Numerically,  acuteness  of  vision  is 
expressed  by  a  fraction,  of  which  the  denominator  is  the 
number  of  the  type  D,  and  the  numerator  the  greatest  dis- 
tance (d)  at  which  it  can  be  read,  V.=  ?  ;  if  No;  G  is  read 
at  6  m.  I  ^f  or  1—i.  e.,  V.  is  normal ;  if  only  No.  18  can 
be  read  at  6  m.  -=-^g  ',  if  only  (50  theu  ^:=^'^.  Any  dis- 
tance greater  than  about  3  m.  may  be  selected  for  this  test 
— i.  e..  No.  3  read  at  3  m.,  or  No.  5  at  5  m.,  generally  shows 
the  same  acuteness  aa  No.  6  read  at  6  m.  But  at  distances 
less  than  3  ro.  the  accommodation  comes  into  play,  and  the 
illumination  is  often  brighter;  hence  No.  1  at  1  m.  ({)  does 
not  necessarily  show  the  same  atate  of  sight  as  No.  G  at  6 
nj.  (4).  It  is  therefore  best,  by  recording  the  fraction  un- 
reduced, to  indicate  the  distance  at  which  the  teat  was 


1 

36 

use 
by 
olh 
fou 
bad 
eno 
tin 
aga 
dia 

eye 
< 

the 
be 
in 
pm 
ves 

eye 
(p. 

Btl 

EXTERNAL   EXAMINATION   OF    THE   EYE 

A.    For  testiDg  Dear  visioD,  Saellen's  types  are  thou 
some  to  he  practically  inferior  to  those  of  Jijger 
erB,  in  which  the  letters  have  the  form  and  proport 
nd  in  ordioary  type.     (See  Appeodix.)     If  V.  be  v 

(lees  than  s\  or  ■^),  it  may  be  expressed  accura 
ugh  by  noting  the  distance  at  which  the  outapr 
ers  can  be  counted  when  exposed  to  a  good  light 
inat  a  dark  background.     Below  this  point  we  can 
iiiguiBh  good  from  bad,  or  uncertain,  perception  of  li 

shade  {p.  L),  by  alternately  exposing  and  shading 
with  the  hand,  without  touching  the  face. 
6)  Accommodation  (Ace.)  is  tested  clinically  by  m 
ng  the  nearest  point  {pundum  proximum,  p.)  at  wh 
smallest  readable  type  (Snellen's  0.5  or  Jager'a  Ij 
clearly  seen.     The  region  of  accommodation  is  the  sp 
which  it  is  available  (see  Presbyopia).     The  ampUtt 
er,  or  range  of  Ace.  is  expressed  in  terras  of  the  e 

lens,  whose  focal    length  =  the  distance  from 
nea'  to  p.,  this  being  the  lens  which  adapts  V.  in 

without  Ace.  from  the  farthest  point  of  distinct  vie 
ndum  remotlsiimum,  r.)  to  p.:  thus  in  Fig.  24  let  p 
0  cm. ;  if  Ace.  be  then  relaxed— i.  e.,  the  eye  be  adap 
parallel  rays— the  rays  from  p.  will  be  focussed  at  0. 

trlull;  tram  a  ]«liit  ibuut  X"  in  traat  of  U>e  cornu,  glnco  tbs  gloH  cauu 
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behind  ihe  retinal  but  Y,  will  again  be  clear  at  10  cm.,  if 
a  lens,  I,  of  10  cm.  focus  (^=  10  D.,  see  p.  28)  be  held  close 
to  the  cornea ;  because  rays  frr>m  p.  will  be  made  parallel 
by  I,  before  entering  the  eye  {Chapter  I.,  §§  11  and  12), 
and  will,  therefore,  be  focuased  on  the  retina. 

Convergence  of  the  visual  axes  upon  a  point  at  any 
given  distance  is  usually  associated  with  accommodation 
for  the  same  distance.  The  two  fuQctiona  can,  however, 
be  somewhat  dissociated  to  an  extent  that  varies  with  age 
and  in  diflerent  persons; — i.  e..  Ace.  cau  be  either  relaxed 
a  little  or  increased  a  little,  without  changing  any  given 
degree  of  convergence  ;  this  independent  portion  is  known 
as  the  relative  accommodation. 

(7)  The  papUs  are  to  be  examined  as  to  their  equality, 
size  in  ordinary  light,  mobility,  and  form.  The  pupils  are 
often  large  and  inactive,  and  sometimes  oval,  in  amaurotic 
patients,  in  glaucoma,  and  in  paralysis  of  the  circular 
fibres  of  the  iris  (supplied  by  the  third  nerve).  They  may 
be  too  large,  though  active  in  myopia  and  in  conditions  of 
defective  nerve-tone.  Wide,  recent  dilatation  of  one  pupil 
or  both,  with  dimnesa  of  sight  but  without  ophthalmoscopic 
signs  of  disease,  is  usually  traceable  to  atropine  or  bella- 
donna, used  by  accident  or  design.  When  very  small  the 
pupil  is  seldom  quite  round. 

The  centre  of  the  pupil  usually  lies  a  little  to  the  nasal 
side  of  the  corneal  centre,'  The  pupils  should  be  round 
and,  when  equally  lighted,  equal  in  size.  When  one  eye 
is  shaded  its  pupil  should  dilate  considerably,  and  on  ex- 
posure  contract  quickly  to  its  former  size  ("  direct  reJUx 
aeiion  "}:  during  this  trial  the  other  pupil  will  act,  but  to 
a  much  less  extent  {"indirect  reflex  action").  The  pupils 
coDtract  when  the  gaze  is  directed  to  a  near  object  (say  6" 
distant)^!,  e.,   during  accommodation   and    convergence, 
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and  dilate  in  bokiog  at  a  distant  object ;  but  the  raoge  of 
this  "asgoeialed  action"  is  much  less  than  thatof  the  reSex 
action.  The  pupil  dilates  when  painful  impresBions  are 
made  on  the  sensory  nerves  of  the  skin— e.  £>.,  by  the  fara- 
dic  brush  or  by  pricking  with  a  pin.  The  pupils  may  be 
motionless  to  light  and  shade  from  iritic  adhesions  or 
from  atrophy  of  the  iris  in  glaucoma  or  other  local  dis- 
ease; such  conditions  should  be  carefully  noted  or  ex- 
cluded. Reflex  action  is  lost  when  the  eyes  are  blind 
from  disease  of  the  optic  nerves  or  retiose;  if  only  one  eye 
be  blind  the  direct  action  of  the  pupil  is  lost  in  that  eye, 
but  (unless  there  be  disease  of  the  third  nerve)  its  indirect 
action  is  much  increased.  When  one  eye  is  blind  the  pupil 
ia  often  rather  larger  than  that  of  the  other.  Reflex  action 
may  also  be  lost  without  any  affection  of  sight,  and  mlhout 
loss  of  aetociated  action  (Chapters  XXII,  and  XXXIV.). 

Permanent  inequality  of  the  pupils  without  disease, 
either  of  eye«  or  of  nervous  system,  is  rare,  but  temporary 
dilatation  of  one  pupil  is  not  uncommon.  When  very 
active  pupils  are  suddenly  exposed  after  being  shaded 
they  oscillate  for  a  few  seconds  before  settling,  and  finally 
remain  a  little  larger  than  at  the  first  moment  of  expo- 
sure. Considerable  difl'erence  in  the  action  of  the  pupils, 
both  in  range  and  rapidity,  is  compatible  with  health  ;  in 
general,  however,  the  pupils  become  smaller  and  lose  both 
in  range  and  rapidity  of  action  with  advancing  years ; 
atropine  also  often  causes  only  partial  dilatation  in  old 
people.  Marked  inactivity,  with  small  size,  should  excite 
suspicion  of  spinal  or  cerebral  disease  (Chapter  XXIV.). 
The  pupils  are  smaller  whenever  the  iris  is  congested, 
whether  this  be  a  merely  local  condition — e.  g.,  in  abra- 
aion  of  cornea — or  form  part  of  a  more  general  congestion, 
M  in  typhus  fever'  and  in  plethoric  states,  or  be  caused 
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bj  veDOQs  obstruction,  as  in  mitral  regurgitation  and  bron- 
chitis. They  are  large  in  auiemia,  in  conditione,  such  as 
aortic  insufficiency,'  where  the  ayatemic  arteries  are  badly 
filled,  and  during  rigors;  irritation  of  the  eympatbetic 
nerve  in  the  neck  is  an  occaaional  cause  of  mydriasis' 
(Chapter  XXII.)- 

(8}  Note  the  color  of  Ike  iris,  and  compare  it  with  that 
of  the  fellow  eye.  Occasionally  the  two  irides,  although 
healthy,  differ  in  color,  one  being  blue  or  gray,  the  other 
brown  or  greenish  ;  more  frequently  a  large  sector-shaped 
patch  of  dark  color  occupies  part  of  the  iris  of  one  eye. 
Small  pigmented  spots  are  often  seen  on  the  iris.  If  the 
iris  of  an  inflamed  eye  look  greenish,  that  of  ila  fellow 
being  blue,  we  should  suspect  iritis;  and  if  the  iris  of  a 
defective  eye  be  ditferent  from  its  fellow,  some  morbid 
change  should  be  suspected  (Chapter  IX.). 

(9 )  Information  derived  from  the  bloodvessels  visible 
on  the  surface  of  the  eyeball. — Three  systems  of  veaseia 
have  to  be  considered  in  diaoaae  ;  but  most  of  them  are 
too  small  to  be  easily  seen  in  health,  (1)  The  vessela 
proper  to  the  conjunctiva  {posterior  conjunctival  veaaeU), 
in  which  it  is  not  important  to  distinguish  between  arte- 
ries and  veins  (Fig.  25,  Post.  Conj.,  and  Fig.  26).  (2) 
The  anterior  ciliary  vessels,  lying  in  the  subconjunctival 
tissue ;  their  perforating  arterial  branches  supply  the 
sclerotic,  iris,  and  ciliary  body,  their  veins  receive  blood 
from  Schlemra's  canal  and  the  ciliary  body.  The  perfo- 
rating branches  of  the  arteries  (Fig.  25,  a)  are  seen  in 
health  as  several  comparatively  large  tortuous  vessels 
which  stop  short  about  -j*j"  or  ^"  from  the  corneal  margin 
(Fig.  27)  ;  their  very  numerous,  small,  non-perforating 
(episcleral)  branches  are  invisible  in   health,  but  form. 
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irhen  diBtended,  a  pink  zone  of  fine,  nearly  Btraight,  very 
closely  set  vesaels  round  the  cornea  (Fig.  25,  a,  and  Fig. 


28)  ("ciliary  congestion,"  "  circum  corneal  zone,"  see  Iritis 
and  Diseasea  of  Cornea) ;  the  perforating  veiiix  are  very 
small,  but  UK'e  nijiuerous  than  tbe  perforating  arteries 
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(Fig.  25,  v),  and  their  episcleral  twiga  form  a  closely 
meshed  Detwork  (Fig.  29).  (3)  The  vesaels  proper  to  the 
margin  of  the  cornea  and  Immediately  adjacent  zone  of 
conjunctiva  (anterior  eonjunelival  vessels,  and  their  loop 
plexus  on  Ihe  corneal  border,  Fig,  25,  I,  and  Fig.  54)  ;  by 
these  numerous  minute  branches,  which  are  oifshoots  of 
the  anterior  ciliary  vessels,  Systems  1  and  2  anastomose. 

Speaking  generally,  congestion  composed  of  tortuous, 
bright  red  (brick-red)  vessels  (System  1)  moving  with  the 
conjunctiva,  when  it  is  slid  over  the  globe,  and  leaat 
intense  just  around  the  cornea  (Fig.  26),  indicates  a  pure 
conjunct! vitJB  (ophthalmia),  and  ia  usually  accompanied 
by  mucopurulent  or  purulent  discharge.  (2)  A  zone  of 
pink  congestion  surrounding  the  cornea,  and  formed  by 
small,  straight,  parallel  vessels,  closely  set,  radiating  from 
the  cornea,  and  not  moving  with  the  conjunctiva  (anterior 
ciliary  arterial  twigs.  Fig.  28),  points  to  irritation  or  inflam- 
mation of  the  cornea,  or  iris.  A  more  scanty  zone  of  dark  or 
duaky  color  (Fig-  29),  which,  when  severe,  is  finely  reticu- 
lated (episcleral  venous  pkxuii),  often  poinis  to  glaucoma, 
but  may  accompany  other  diseases,  especially  in  old  people. 
Congestion  in  the  same  region,  more  deeply  seated,  and  of 
a  peculiar  lilac  tint,  especially  if  unequal  in  different  parts 
of  the  zone,  shows  cyclitis  or  deep  acleritia.  (3)  Conges- 
tion in  the  same  zone,  and  also  composed  of  small  veasets, 
but  superficially  placed,  bright  red,  and  often  encroaching 
a  little  on  the  cornea  (anterior  conjunctival  veaseU  and  loop 
plexus  of  cornea.  Fig,  54  j,  shows  a  tendency  to  irritable  but 
often  superficial  corneal  inflammation.  Localized  or  fas- 
ciculated congestion  generally  points  to  phylctenular  dis- 
ease (Figa.  46  and  47).  Although  in  the  aevere  forme  of 
all  acute  diseases  of  the  front  of  the  eye  these  tyiree  of  con- 
gestion are  usually  mixed  and  but  imperfectly  distinguish* 
able,  much  information  may  often  be  derived  from  attention 
to  the  leading  forms  deacribed. 


(10)  Tlie  mobility  of  the  eyeball  may  be  impaired  id 
any  or  every  direction,  and  in  any  degree.  Commonly 
only  one  eye  ia  afiected.  First,  to  test  the  lateral  and  ver- 
tical movements,  direct  the  patient  with  both  eyes  ojieo  to 
look  successively  toward,  or  follow  a  pencil  or  finger  moved 
in  each  of  the  four  directions,  up,  down,  right,  and  left; 
next,  to  test  the  convergence  power  he  looks  at  the  object 
held  vertically  in  the  middle  line,  rather  below  the  hori- 
zontal, and  gradually  approached  from  2'  to  about  6".  In 
each  position  we  mjist  notice  both  eyes ;  thus,  when  the 
patient  looks  to  his  right  we  have  to  note  the  outward 
movement  of  his  right  and  the  inward  movement  of  his 
left.  The  fixed  marks  for  tbe  inward  and  outward  move- 
ments are  the  inner  and  outer  canthi,  and  as  the  apparent 
range  of  movement  judged  in  this  way  varies  a  little  in 
dilferent  people,  the  correspondiog  movements  of  the  two 
eyes  should  always  be  compared.  In  looking  strongly 
outward  the  corneal  margin  does  not  in  all  persons  quite 
reach  the  outer  cantbua,  but  it  should  always  reach  the 
inner  canthus  during  inward  rotation.  In  children  and 
stupid  people  the  movements  are  often  defective  from  inat- 
tention. In  very  myopic  eyes  the  movements  are  somewhat 
defective  in  all  directions.  The  vertical  movements  are 
best  shown  by  noting  the  position  of  tbe  cornea  in  relation 
to  the  border  of  the  lower  lid  ;  the  border  of  the  upper  lid 
is  less  trustworthy,  since  there  may  be  some  ptosis  or  other 
cause  of  inequality  between  the  two  sides. 

The  range  of  movement  of  the  eja  ("Field  of  flxBtion,"  or 
"Field  of  direct  vision")  can  be  nieaaiired  on  the  perimeter  in  the 
lame  way  aa  tbe  ordinary  field  (uf  "  indirect  viBion").  Tbe  lest- 
object — e.g.,  a  word  of  small  print,  moved  along  the  various 
meridians  fh)m  the  centre  toward  the  periphery— is  followed  by  the 
Bye  under  eiiamination  until  it  can  no  longer  be  read — i,  e.,  until 
the  visual  axis  can  no  longer  be  directed  to  it.  (A  coarao  test- 
object  would  be  recognized  by  purt«  of  tbo  retina  away  from  the 
yellow  spot,  and  muet,  tborefurs,  nut  be  u^ed.J     In  tbis  waj  il 


44      EXTERNAL   EXAMINATION    OF    THE   EYE, 

found  tliftt  the  normal  range  of  movetoeiit  of  the  eye  extends 
tbrougb  about  45°  m  eacb  direction  from  the  centre.  The  etute  of 
inobility  of  the  eye,  and  tbu  progress,  in  taaes  of  ooular  paralysis, 
may  be  accurately  recorded  in  tliia  way,' 

(11)  Squint,  or  BtrabisniaB,  exists  if  the  visual  axes  are 
not  both  directed  to  the  same  object.  A  squint  may  be 
the  result  eitherof  over-action,  or  of  weakness  or  paralysiH, 
of  a  muscle.  The  internal  recti,  by  exceaeive  contraction, 
often  cause  convergent  squint ;  but  moat  other  forma  of 
BtrabismuB  result  from  actual  defect  of  nervous  or  muscular 


puwer. 

When  a  squint  is  well  marked  there  is  no  difficulty  in 
identifying  the  squinting  eye  as  the  one  which  is  misdi- 
rected when  an  object  is  held  up  to  the  patient'a  attention : 
in  most  cases  the  patient  always  squints  with  the  same  eye, 
but  a  few  persons  can  squint  with  either  iudifierently  (alter- 
nating squint').  Nor  is  there  often  any  doubt  as  to  whether 
the  squint  is  internal  (convergent),  or  external  (divergent) 
— i.  e.,  whether  the  axis  of  the  squinting  eye  crosses  that  of 
its  fellow  between  the  patient  and  the  object  he  looks  at, 
or  crosses  it  beyond  this  object,  or  even  positively  diverges 
from  it;  upward  or  downward  squint, though  less  common, 
is  almost  as  evident.  But  to  prove  beyond  doubt  which  is 
the  squinting  eye,  direct  the  patient  to  look  at  a  pencil 
held  up  in  the  middle  line  about  18"  from  his  face,  and 
with  a  card  or  piece  of  ground  glass  cover  the  apparently 
sound,  or  "  working"  eye;  the  squinting  eye  will  at  once 
move  so  as  to  look  at,  or  "  fix,"  the  pencil,  proving  that  it 
had  previously  been  misdirected.  If  the  sound  eye  be 
watched  behind  the  ecrecD  it  will  be  seen  to  squint  as  soon 
as  the  affected  eye  "  fixes"  the  object ;  this  is  known  as  the 
gecondari)  sijuint,  and  its  direction  is  the  same  as  that  of 
the  original  or  primary  squint.    Thus,  if  the  primary  squint 


BXTEBNAl    KSAMIICATION'   OP    THE    EYE.      45 

be  convergeDt,  the  secondary  will  alao  be  convergent.  In 
squint  from  over-action,  or  from  mere  disuse,  of  one  muscle, 
the  secondary  and  primary  deviations  are  equal,  but  in 
paralytic  squint  the  secondary  often  exceeds  the  primary. 
If  the  squinting  eye  retain  full  range  of  movement — i.  e., 
move  ID  coiopauiouahip  with  its  fellow  in  all  direct  ions,  the 
squint  is  termed  concomitant,  in  contradistinction  to  para- 
lytic; hence  in  every  case  of  squint  it  is  necessary  to  test 
the  mobility  of  the  eyes.  It  is  also  important  to  note 
whether  the  squint  is  constant  or  only  occasional  {periodic)' 
It  was,  until  lately,  usual  to  measure  the  squint  (when 
necessary)  by  means  of  a  scale  placed  on  the  lower  lid  and 
graduated  in  such  a  way  as  to  indicate  in  lines  (or  mm.) 
the  amount  of  deviation.  Tlie  centre  of  this  scale,  marked 
zero,  is  placed  over^the  centre  of  the  lid,  and  therefore  cor- 
responding to  the  centre  of  the  pupil  if  there  be  uo  squint ; 
the  number  which  corresponds  to  the  centre  of  the  pupil 
of  the  squinting  eye  gives  the  linear  measurement  of  the 
deviation.  A  more  accurate  and  more  rational  method, 
introduced  by  Landolt,  gives  the  deviation  in  terms  of  the 
angle  (d.  Fig.  30)  formed  by  the  visual  axis  of  Ihe  squint- 
ing eye  where  it  cuts  that  of  the  working  eye.  In  Fig.  30, 
L,  is  the  squinting  left  eye  of  the  patient  placed  at  the 
centre  of  a  perimeter,  L  X,  the  direction  of  its  visual  axis; 
L  Ob,  the  direction  its  visual  axis  should  have;  Ob  an 
object  (as  far  as  possible)  at  which  the  patient  is  to  look ; 
X  &  small  candle  dame  which  the  observer,  stationed  close 
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behind  the  perimeter,  moves  along  the  are  until  he  sees  its 
image  reflected  from  the  centre  of  the  squinting  cornea; 


the  size  of  the  angle  X  L  Oh,  read  off  on  the  perimeter  la 
Dearly'  the  uame  as  that  of  the  angle  of  deviation  d. 

(12)  Biplopia  (double  sight)  is  almost  always  a  result 
of  squint,  and  ia  usually  most  troublesome  when  the  devia- 
tion is  so  slight  as  to  be  hardly  perceptible.  Diplopia 
caused  by  squint  is,  of  course,  binocular,  and  disappears 
when  one  eye  is  covered.  Uniocular  diplopia  {double  sight 
with  one  eye),  however,  often  occurs  in  commencing  cata- 
ract, and  sometimes  in  healthy  but  astigmatic  eyee ;  it  has 
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also  been  met  with  in  eome  caees  of  cerebral  tumor.  In 
the  former  caae«  it  boM  a  physical  cause  in  the  crystalline 
lens  (see  Cataract) ;  in  the  latter  it  must  depeiid  upon 
aoine  psychical  change. 

To  find  out  what  defect  of  movement  ia  causing  binocular 
diplopia,  darken  the  room,  and  ask  the  patient  to  follow 
with  his  eyes  a  lighted  candle,  held  about  6'  from  him, 
moved  successively  into  different  positions,  and  to  describe 
the  relative  places  of  the  double  images  in  each  position. 
Ascertain  which  of  the  two  inoageB  belongs  to  each  eye  by 
placing  before  one  eye  a  strongly  colored  glass,  or  by 
covering  one  eye  and  asking  which  image  disappears.  In 
many  cases  the  image  formed  in  the  squinting  eye  (the 
"  false  "  image)  is  less  bright  or  distinct,  and  this  difference 
gives  a  valuable  means  of  diatiuguiahing  the  sound  from 
the  affected  eye ;  but  the  patient  does  not  always  notice  a 
difference  between  the  two  images,  and  there  may  then  be 
difBculty  in  proving  which  eye  ia  at  fault.  The  patient's 
replies  may  be  recorded  on  Buch  a  diagram  as  Fig.  124; 
other  radii  may,  of  course,  be  added  for  intermediate  posi- 
tions ;  the  false  image  is  marked  by  the  dotted  line,  the 
true  one  by  the  unbroken  line.  With  this  graphic  repre- 
sentation of  the  candle  as  it  appears  to  the  patient,  we  can 
deduce  from  the  apparent  position  of  the  false  image  what 
movements  of  the  corresponding  eye  are  at  fault,  and,  con- 
sequently, which  muscle  or  musclea  are  defective.  It  is 
eaaential  that  tlie patient  should  not  move  his  head  during  the 
examination,  and  that  he  remain  throughout  at  the  same 
distance  from  the  candle.  Remember  that,  in  the  extreme 
lateral  movements,  the  nose  eclipses  one  image.  When  the 
double  images  are  very  wide  apart — i.e.,  when  there  is 
much  squint,  tbe  patient  often  fails  to  notice  the  false 
image. 

For  the  diagnosis  of  a  case  of  diplopia  it  is  often  suffi- 
cient to  ask  in  which  directions  the  double  sight  is  most 
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troublesome,  and  how  the  iinagea  appear  in  respect  to 
height,  lateral  separation,  and  apparent  distance  from  the 
patient  (Chap.  XXII.). 

(13)  The  apparent  size  of  an  object  depends,  in  the 
first  place,  on  the  size  of  its  retinal  image,  and  this,  as 
already  shown  (§  19,  p.  25),  depends  upon  (a)  the  size  of 
the  visual  augle,  and  (6)  the  distance  of  the  retina  from 
the  nodal  point.  It  is  clear  that  in  Fig.  20  a  smaller 
object  placed  nearer  to  the  eye  or  a  larger  one  placed 
further  off  might  subtend  the  same  angle  as  Ob,  and,  there- 
fore, have  a  retinal  image  of  the  same  size.  There  are, 
however,  other  factors  contributing  to  our  estimate  of  the 
size  of  objects,  especially  contrast  of  size  and  shade,  esti- 
mation of  distance,  and  efFurt  of  accommodation. 

A  white  object  on  a  black  ground  looks  larger  than  a 
black  object  of  the  same  size  on  a  white  ground.  The 
further  off  ao  object  ia  judged  to  be,  the  larger  does  it 
look.'  The  greater  the  act'ommodative  effort  used,  what- 
ever may  be  the  distance  of  the  object,  the  smaller  does  it 
appear ;  thus,  patients  whose  eyes  are  partly  under  the  in- 
fluence of  atropine,  and  presbyopic  persons  whose  glasses 
are  too  weak,  complain  that  near  objects,  if  looked  at  in- 
tently for  a  short  time,  become  much  smaller  ;  whilst  when 
one  eye  is  under  the  action  of  eserine  (causing  spasm  of 
the  accommodation)  objecla  appear  larger  than  if  held  at 
the  same  distance  from  the  other  eye.  Prisms  with  their 
bases  toward  the  temples  seem  to  diminish  objecU  seen 
through  them  by  necessituting  excessive  convergence  of 
the  eyes  (the  converse  of  Fig.  16). 

(14)  Protrusion  (proptosis)  and  enlargement  of  the 
eye. — Uneiiual  prominence  of  the  two  eyes  is  best  ascer- 
tained by  seating  the  patieut  in  a  chair,  standing  behind 
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him,  and  comparing  the  summitB  of  the  two  cornece  with 
each  other,  and  with  the  bridge  of  the  nose,  or  the  line  of 
the  eyebrows.  The  appearance  of  promineoce  or  recea- 
Bion,  as  Been  from  the  front,  depends  very  much  on  the 
quantity  of  sclerotic  exposed  ;  thus,  slight  ptosis  gives  a 
sunken  appearance  to  the  eyes,  and  in  slight  cases  of 
Graves's  dieeaae  the  proptosis  seems  to  increase  when  the 
upper  lids  are  spasmodically  raised.  It  is  to  be  remem- 
bered that  real  prominence  of  the  eye  may  depend  on 
enlargement  of  the  eyeball  (myopia,  staphyloma,  intra- 
ocular tumor),  as  well  as  on  its  protrusion,  and  that  if  only 
one  eye  be  myopic,  the  appearance  will  be  unsymmetrical. 
Decided  proptosis  may  follow  tenotomy  or  paralysis  of  one 
or  more  ocular  muscles.  In  Lypermetropia,  in  which  the 
eyeball  is  too  short,  and  in  the  rare  cases  of  paralysis  of 
the  cervical  sympathetic,  the  eye  often  looks  sunken, 

(1.5)  The  uses  of  prisms  have  been  explained  at  p.  22. 

(16)  Ezamiuatioa  hy  focal  illnmination  is  described  in 
Chap.  IV. 


the  practical  examination  of  railway  employss 

as  to  color-blindness,  acittenbss  of  vision 

and  hearing. 

By  William  Thomson,  M.D. 

In  accordftDcc  with  a  wish  expressed  many  months  ago, 
that  I  should  suggest  some  practical  method  ihr  tlie  exami- 
Datiou  of  the  eoiployea  of  the  Pennsylvania  Railroad,  aa 
to  their  ability  to  see  the  colored  signals  by  day  and  night 
used  in  the  service,  I  devoted  much  time  to  the  subject,  in 
an  effort  to  overcome  the  following  diEGculties : 

1.  To  ascertain  whether  each  man  possesses  eight  eaoaglt 
to  nee  form  at  the  average  distance  ;  aud  range  of  vision  to 
enable  him  to  see  near  objects  well  enough  to  read  written 
or  printed  orders  aud  instructions.  2,  To  learn  if  each 
man  has  color-sense  sufficient  to  judge  promptly,  by  day 
or  night,  between  the  colors  in  use  for  signals.  3.  To  de- 
termine the  ability  of  each  man  to  hear  distinctly. 

The  difficulties  to  be  overcome  were  found  in  the  magni- 
tude of  the  task,  involving  the  examination  of  thousands 
of  men  now  in  the  service,  with  the  necessity  of  extending 
it  to  all  who  may  be  hereafter  employed,  distributed  over 
thousands  of  miles  of  road  ;  and  in  tlie  absence  of  pro- 
fessional experts  iu  sufficient  number,  possessing  enough 
special  training  to  fit  them  to  decide  with  precision  the 
points  at  issue. 

It  soon  became  apparent  that  some  system  would  be 
needed  that  could  be  put  ia  force  by  each  division  super- 
intendent, acting  through  nn  intelligent  employ^,  under 
the  general  supervision  of  one  or  more  ophthalmic  aur- 
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geons  of  recognized  skill,  to  whom  all  information  collected 
could  be  tniDsmitted,  ami  who  would  be  able  to  decide  all 
doubtful  cases,  and  thus  protect  the  road  from  any  danger 
arising  from  incapable  employes,  and  save  good  and  faith- 
ful men  flT>m  the  evilof  beiDg  discharged  from  the  com- 
pany's service,  or  prevented  from  being  employed  on  other 
roada  on  insufficient  grounds. 

It  WB8  believed  that  the  facts  could  be  collected  by  non- 
professional persons,  and  could  be  so  clearly  presented  to 
the  division  superintendent  and  to  the  professional  expert, 
as  to  enable  a  perfectly  correct  decision  to  be  made  in 
every  case ;  and  that  men  fit  for  service  would  be  recog- 
nized, whilst  those  deficient  in  sight,  color-sense,  or  hearing, 
could  be  referred  to  the  expert  if  they  so  desired,  or  trans- 
ferred to  places  in  the  service  where  their  defects,  if  not 
remediable  by  treatment,  could  do  no  harm  either  to  the 
road  or  to  the  public. 

Such  a  system  was  submitted  to  the  general  manager 
of  the  Pennsylvania  Railrosid,  and  has  been  perfected 
by  the  labors  of  a  special  committee  of  the  Society  of 
Transportation  Officers  in  conjunction  with  the  writer. 
The  entire  method  has  furthermore  been  submitted  to  a 
practical  experimental  test  extending  over  nearly  two 
thousand  men,  employed  as  conductors,  engineers,  firemen, 
and  brakemen,  and  the  results  have  satisfied  the  committee 
and  raj-self  that  our  object  has  been  fully  attained,  and 
that  the  system  proposed  may  now  be  put  in  force  with 
confidence  in  its  practical  utility.  As  an  evidence  of  this, 
I  may  cite  two  complete  detailed  reports,  including  1383 
men  in  all.  The  blanks  upon  which  the  original  entries 
were  made  have  all  been  submitted  to  me,  and  they  satisfy 
me  that  the  results  in  the  summary  of  each  of  these  ex- 
cellent reports  may  be  confidently  accepted,  and  thus  we 
have  become  acquainted  with  the  fact  that  there  were  in 
the  service  of  the  Pennsylvania  Railroad,  of  the  1383  men 
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ri^'miiied,  246  men  deficient  iu  the  fuil  acuteaeeeof  n^m, 
nH  tkimoUiUsly  color-bllud,  mid  21  defective  in  bearing. 

Ill  uiit)  ol'  the  rcporiB,  uii  examination,  not  included  in 
llio  lustrurtioDS  from  the  cuuimitl«c,  was  made  witb  colored 
HuifH  nud  oolortKl  lights  by  night,  and  13  men  ikile<l  to  be 
ulilu  tu  rcoiignizo  tbeia  fn>iu  a  total  of  24,  who  were  cuior- 
IjIIiiiI  to  tlie  tent  unod  fcir  its  detection,  but  I  have  UtUe 
ituiibl  whuti^vcr  that  th(i<;iitiro  numberof  color-blmd,  tie., 
nn,  w>iuld  alto  fail  under  a  curet'ully  devised  eystem  of 
Liwt*  by  tho  UHual  railroad  signals. 

Thn  oiiLlrn  luiiiibLT  re|)orted  bh  defedive  in  color-sense, 
4)'^  ]K'r  onuL,  in  uji  to  the  average  as  reported  by  the  best 
authoriliuil  ui  it*  purovutage ,  but  those  absolutely  color, 
blind,  and  honco  uuablu  to  didtliiguii^b  between  a  soiled 
Whilo  nr  itray  and  groon,  or  ii  green  and  red  flag,  are  fully 
4  l'«r  iiftil, ;  ami  tbia  (irovca  that  the  instrument  employed 
Ift  lliiM  jmrt  of  Iho  exauiiuatiuu  has  met  uur  espectationa 
Ailly. 

A*  thl*  wiu  tbii  point  about  which  I  bad  most  doubt,  a 
word  or  Iwniif  explanulioa  maybe  proper,  more  especially 
M  luniiy  guild  autlioritim  d(!t.'lHri;  that  no  examination  for 
color- hIiiHliicM  should  bu  accepted,  uuleea  made  by  pro- 
flwlniitil  HpCL'ialifils. 

'I'hu  I'xiimiuutiou  fur  eolor-hliiidneas  now  generally  ao- 
cupliul  and  priipiwi'd  by  I'rof,  ilolmgreo,  couaiHts  in  testing 
tlio  power  of  a  p<!riion  to  iiiatcb  varitius  colors,  which  are  most 
eon  virulently  uxerl  iu  thu  form  of  colored  yarns.  UsuuUy 
nl»)Ut  ICO  tints  are  ciuployed,  in  a  confused  mixture,  and 
tbroo  test  colors,  vis,,  Ugkl-yreen,  roee  or  purple,  and  red, 
are  placed  in  tho  Ibrogoing  order  before  the  person  ex- 
amined, who  is  directed  to  seleet  similar  colors  from  the 
mass.  The  examiner  eita  tben  in  judgment,  and  decides 
wbether  the color-Bense  is  perfect  from  the  selections  made, 
or  from  those  not  made,  or  from  them  both,  and  from  the 
prompt  or  hesitating  manner  of  the  examincfi.    It  baa 


r  effort  to  render  this  more  simple,  and  to  so  rt- 
raugQ  the  culurs  that  they  may  bo  identified  by  some  num- 
ber, so  that  aa  expei't,  although  absent  from  the  scene, 
would  know  by  tliese  numbers  the  exact  tints  aelected,  and 
thus  be  iiilly  competent  to  declare  from  them  the  color- 
perception  of  any  person  whose  record  had  been  properly 
made.  From  theory  based  upon  Boientitic  knowledge,  and 
from  much  experience,  I  was  able  to  arrange  an  instru- 
ment that  would  have  the  real  colors,  and  those  usually 
confounded  with  them,  "  eiiufuBiou  colors,"  placed  in  such 
relations  to  each  other,  and  bo  designated  by  numbers,  as  to 
make  an  examination  for  color-blindness  possible  by  a  non- 
professional person,  who  could  conduct  the  testing,  record 
it  properly,  and  transmit  it  to  an  expert  capable  of  decid- 
ing upon  the  written  resulta.  Hence  there  is  no  departure 
&om  the  system  of  matching  tints  already  established,  the 
only  novelty  being  in  reducing  the  number  of  colors  to 
those  similar  to  the  test  colors,  and  to  those  usually  chosen 
by  color-blind  persona,  and  so  identifying  them  as  to  enable 
an  absent  expert  or  superintendent  to  know  precisely  what 
colors  had  been  selected  to  match  the  lest  colors. 

The  theory  of  the  instrument  (consisting  of  a  stick  witn 
the  yarns  attached,  see  Fig,  31),  is  that  color-blindnew  is 
most  promptly  detected  by  using  the  light-green  te^-»kein, 
and  asking  that  it  be  matched  in  color  from  the  yams  on 
the  stick,  which  are  arranged  to  be  alternately  green  and 
confusion  colors,  and  are  numbered  from  one  to  twenty,  the 
person  b^ng  directed  to  select  ten  tints,  and  the  examiner 
being  required  to  note  the  numbers  of  the  tints  chosen.  It 
will  be  understood  that  the  mid  numbers  are  the  green,  and 
the  even  onea  the  confusion  colors,  and  that,  if  a  person  has 
agoodcolor-senae,  his  record  willexhibit  none  but  odd  num- 
bers ;  whilst,  if  he  be  color-blind,  the  mingling  of  even  num- 
bers betrays  his  defect  at  a  glance  to  the  aupervising  expert 
IT  superintendent. 


54     BZAMINATIDN   OF  B.AILWAT  EMFLOYBbT 


k 


KXAHIITATIOIT    OF   RAILWAY   EMPLOY&B,      55 


There  are  forty  tiots  on  the  stick,  and  the  first  twenty 
are  given  to  the  detection  of  color-blindness,  using  the 
rp-een-lest,  and  it'  the  color-sense  is  deficient,  it  will  surely 
be  revealed. 

To  distinguish,  however,  between  green-blindness  and 
red-blindness,  the  ^-ose-leel  is  used,  and  those  color-blind  will 
select  indifferently,  cither  the  blues  intermingled  with  the 
rose,  between  figures  20  and  30,  or  perhaps  the  hliie-green 
or  grays  from  1  to  20,  and  thus  reveal  their  defect,  and  es- 
tablish either  green-  or  red-hlindnesa. 

Finally,  the  red-test  corroborates  these  results,  and  satis- 
fies the  moat  sceptical  of  color  defect,  when  the  "confusion 
tinte  "  or  even  numbers  betwceu  30  and  40  are  selected. 

On  a  suitable  blank  those  figures  are  placed  in  the  order 
of  examination,  and  a  glance  of  the  eye  reveals  the  color- 
aenae  of  the  person  examined ;  since,  if  anything  but  odd 
numbers  are  chosen,  there  is  a  defect;  or  if,  with  test  one, 
anything  beyond  20  is  chosen ;  or  if,  with  test  two,  any- 
thing but  odd  numbers  between  20  and  30 ;  or,  with  test 
three,  anything  but  odd  numbers  between  30  and  40.  The 
colors  can  readily  be  changed  on  the  instrument,  if  it  sliould 
be  found  desirable. 

It  is  theoretically  and  practically  a  fact,  that  the  tints  as 
arnmged  in  the  three  sets  on  the  instrument  look  quite  the 
same  in  color  to  color-blind  persons,  and  that  those  having 
a  perfect  cotor-aenae  can  thus  form  an  idea  of  this  infirmity. 
If,  then,  green  and  gray  are  indistinguishable,  and  green  and 
red,  when  of  the  same  depth  of  color,  seem  to  be  entirely  the 
same  to  the  color-blind,  it  needs  no  opinion  from  a  scien- 
tific expert  to  convince  the  manager  of  a  railroad  that  it 
would  be  moat  dangerous  to  place  the  lives  of  people  under 
the  guidance  of  an  engineer  who  could  not  distinguish,  if 
green-blind,  between  a  soiled  white  and  a  green  flag,  or  be- 
tween a  green  and  red  flag,  or  other  signal  of  these  colors. 

It  is  a  fact  that  some  of  the  color-blind  promptly  give 
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the  proper  names  to  the  flags,  and  answer  correctly,  when 
asked  what  they  would  do  in  presence  «f  suuh  sigualB,  but 
it  mnBt  be  remembered  that  thoy  may  see  form  perfectly, 
and  have  always  had  some  perception  of  these  colors,  and  do 
give  them  their  conventional  names,  perhaps,  but  that  they 
are  unable  to  distinguish  them  at  once  and  iofallibly,  and 
that  it  will  only  require  a  further  extension  of  our  method 
of  testing  to  demonstrate  the  inability  of  persons  color- 
blind to  our  examination  to  recognize  the  signals,  by  day 
or  night,  which  are  now  depended  upon  to  prevent  acci- 
dentfl  of  the  gravest  character.  This  must  be  done  by  de- 
manding that  the  signals  be  matched,  and  not  named,  and 
this  is  incorporated  in  the  instructions  herewith  submitted, 
so  that  the  tints  wbich  color-blind  men  select  with  the  rail- 
road signals  from  the  instrument  may  hereafter  be  known 
and  recorded. 

My  conclusions  from  a  study  of  the  subject  in  connection 
with  the  railway  service  are : 

1.  That  there  are  many  employes  who  have  defective 
sight,  caused  either  by  optical  defects,  which  are,  i>erhap8, 
congenital,  and  which  might  be  corrected  with  proper 
glasses,  or  due  to  the  results  of  injuries  or  diseases  of  the 
eyes,  remediable  or  not,  by  medical  or  surgical  treatment. 

2.  That  one  man  in  twenty-five  will  be  found  color-blind 
to  a  degree  to  render  him  unfit  for  service  where  prompt 
recognition  of  signals  is  needed,  inasmuch  as  color-blindness 
for  rod  and  green  renders  signals  of  these  colors  indistin- 
guishable. It  is  a  fact  in  physiological  optics,  however, 
that  yellow  and  blue  are  seen  by  those  color-blind  for  red 
and  green,  and  that  yellow-violet  blindness  is  so  rare  that 
it  might  lead  to  the  use  of  these  yellow  and  blue  colors,  in 
preference  to  red  and  green,  wherever  possible. 

3.  That  color-blindness,  although  mainly  congenital  and 
incurable,  is  sometimes  caused  by  disease  or  injury,  and 
that  precautions  might  be  needed  to  have  either  periodical 
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esamiDatioDS  or  to  iDsiet  upon  it  in  cases  where  men  have 
suffered  from  severe  ilinesB  or  injury,  or  when  they  have 
been  addicted  to  the  abuse  of  tobacco  or  alcohol. 

4.  That  the  method,  when  adopted,  will  enable  the 
authorities  to  know  exactly  how  many  of  their  enipIoy6B 
are  "  satisfactory  in  every  particular  "  aa  to  sight  and  hear- 
ing: and  that  the  examination  will  have  the  further  value 
of  making  the  division  superintendents  acquainted  with 
the  general  aptitude  of  the  men  in  their  diviaions  as  to 
general  intelligence. 

5.  That  the  entire  examinations  can  be  made  at  the  rate 
of  at  least  six  men  an  hour;  whilst  that  for  color-sense 
alone  can  be  done  in  a  very  few  minutes  for  each  man  by 
an  intelligent  employ^. 

6.  That  to  secure  the  confidence  of  the  employe's,  and  of 
competent  scientilic  critics,  as  well  ae  of  the  public  gener- 
ally, it  is  advisable  to  have  some  official  professional 
specialist  to  whom  all  doubtful  questions  couid  be  referred, 
and  who  should  be  held  reepunsibJe  for  the  accuracy  of  the 
instruments,  test-cards,  etc.,  to  be  put  in  use,  and  who  should 
have  a  general  supervision  of  the  entire  subject  of  sight, 
color-sense,  and  hearing. 

7.  That  from  the  impossibility  of  subjecting  the  immense 
number  of  employ^  on  our  large  railways  to  the  inspection 
of  the  few  medical  experts  available,  and  to  secure  the  ex- 
amination of  those  hereafter  to  be  employed,  some  system 
of  testing  by  the  railway  superintendents  has  become  a 
necessity,  and  it  is  believed  that   tlie  one  proposed  will 
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iYLVANiA  Railroad  Company's  iNaTBUCTrona  for 
,   Examination  of  EMPLovt:*  as  to  Vision,  Color- 
blindness, AND  HeARINU. 

InBtntctionB  for  exammation  as  to  vision,  color-blind- 
ness, and  hearing. — The  cxarnioaliou  will  be  iriuile  as  to 
vision,  color-Benee,  and  liearing,  aud  the  following  appa- 
ratus will  be  used: 

1,  A  card  or  disk  of  large  letters  for  testing  distant 
sight  2,  A  book  or  card  of  print  for  testing  sight  at  a 
short  distance.  3,  An  adjustable  frame  for  supporting  the 
print  to  be  read,  with  a  graduated  rod  attached  for  meas- 
uring the  distance  from  the  eye  while  reading,  4.  A  spec- 
tncle  frame  for  obstructing  the  vision  of  either  eye  while 
testing  the  other.  5.  An  assortment  of  colored  yarns  for 
testing  the  sense  of  color.  6.  A  watch  with  a  loud  tick  for 
testing  the  hearing.  7.  Ahook  orsetof  blanks  for  record- 
ing the  observations.  8.  A  copy  of  an  approved  work  on 
"  Color-blindness." 

Acuteneaa  of  vision. — For  distant  vision,  place  the  test- 
disk  or  card  in  a  good  light  twenty  feet  distant,  and  ascer- 
tain fur  each  eye  separately  the  smallest  letters  that  can 
be  read  distinctly,  and  record  the  same  by  the  number  of 
that  series  on  the  card. 

Bange  of  vision. — For  near  vision,  ascertain  the  least 
number  of  inches  at  which  type  D=^0..5  or  IJ,  can  be  rend 
with  each  eye,  and  record  the  result. 

Field  of  vision. — Let  the  examiner  stand  in  front  of  the 
examined,  at  a  distance  of  three  feet,  and  directing  the  ex- 
amined to  fix  his  eyes  on  the  right  eye  of  the  examiner,  and 
keep  them  so  fixed,  let  the  examiner  extend  his  arm  later- 
ally, and  opening  and  shutting  his  hands,  let  him  by  ques- 
tions satisfy  himself  that  his  hands  are  seen  by  the  examined 
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without  changing  the  direction  of  the  eyes;  recording  the 
result  aa  good  or  defective,  as  the  case  may  be. 

Color-BenBe. — Three  test-skeins — A,  light-green ;  B,  rose; 
C,  red — will  be  uaed  with  the  colored  yarns  attached  to 
the  stick ;  of  the  latter  there  are  forty  tints,  numbered  from 
1  to  40,  and  arranged  in  three  sets — a,  b,  and  e — of  which 
the  odd  numbers  correspond  to  the  colors  of  the  test-skeiiia, 
whilst  the  even  numbers  are  different  or  "  confusion  colors." 

The  first  set  is  to  test  for  color-blindness;  the  second  to 
determine  whether  it  be  red  or  green  blindness,  and  the 
third  to  confirm  the  opinion  formed  from  the  first  or  second 
test. 

Place  the  test-skein  A  at  a  distance  of  not  less  than  three 
feet,  and,  without  naming  the  color,  direct  the  person  ex- 
amined to  name  the  color,  and  to  select  fmm  the  first 
twenty  tints,  or  set  (o),  of  the  yarns  on  the  stick,  ten  tints 
of  the  same  color  as  skein  A,  stating  that  they  do  not 
match,  but  are  different  shades  of  the  same  color.  Record 
the  number  of  the  tints  so  selected.  Do  the  same  with  skeins 
B  and  C,  using  for  B  the  tints  from  21  to  30,  and  for  C  the 
tints  from  31  to  40.  If  the  odd  numbers  are  selected  read- 
ily, the  examination  may  be  gone  over  very  quickly. 

When  color-blindness  ia  detected,  any  one  of  the  even 
numbers  or  "  confusion  colors  "  may  be  used  aa  a  teat-akein, 
and  the  man  may  be  directed  to  select  similar  tinta,  when 
he  will  most  probably  choose  odd  numbers,  which  should 
be  recorded,  stating  the  number  on  the  stick  of  the  "  con- 
fiiuon  color"  used  for  a  test,  and  then  giving  the  numbers 
choaen  to  match  it. 

Then  a  soiled  while  flag  should  be  shown,  and  the  man 
bo  directed  to  select  tints  to  match  it,  which  should  be  re- 
corded ;  next  a  green,  and  finally  a  red  flag. 

All  of  the  particulars  are  to  be  recorded  as  the  examina- 
tion proceeds,  not  leaving  it  to  memory.  Use  the  numbers 
recording.    The  letters  indicating  the  aet  need  not  be 
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used.  Note  whether  the  selection  is  prompt  or  hesitating 
by  a  distinct  mark  after  the  proper  word  on  the  blank 
form.  When  deficient  color-seDse  is  discovered,  and  varia- 
tions in  the  mode  of  testing  are  made  by  the  examiner  or 
examined,  they  should  be  noted  under  remarks,  or  on  a 
separate  sheet  to  be  referred  to,  if  the  blank  lias  not  room 
enougb. 

Hearing'.— Note  the  number  of  feet  or  inches  distant 
from  each  ear  at  which  a  watch,  having  a  tick  loud 
enough  to  be  heard  at  five  feet,  is  heard  distinctly,  using  a 
watch  without  a  tick,  or  a  stop  watcb,  to  detect  any 
supposed  deception;  and  the  number  of  feet  at  which 
ordinary  conversation  is  heard. 

Explanations. — The  test-card  contains  letters,  numbered 
from  20  (xx),  or  D  =  6,  to  200  (cc),  or  D  =  60.  Those 
measuring  three-eighths  of  an  inch, and  numl)ered  20  (xx) 
or  D  ^:  6,  are  such  as  a  good  eye  of  ordinary  jwwer  sees  dis- 
tinctly twenty  feet  or  six  metres  distant.  If  a  man  sees 
.distinctly  only  those  marked  0  (or  100),  bis  acut^ness  of 
vision,  v.,  is  ei^ual  to  ^tr\  or  J.  If  he  sees  to  XX  (or  20), 
then  V.  is  equal  to  -J  J  or  1,  and  his  sight  is  up  to  the  full 
etandarii.  This  mode  of  statement  indicates  the  relative 
value  of  the  sight  examined,  and  should  be  need  in  the 
records.  If  one  eye  is  ^  or  1,  and  the  other  not  less  than 
M  "'  i«'  ^^^^  •"■  without  glasses,  the  sight  may  be  con- 
sidered satisfactory. 

The  i>ower  of  discerning  small  objects  at  the  reading 
distance  is  tested  by  the  small  print,  and  good  sight  may 
be  assumed  if  one  eye  can  see  at  twenty  inches  the  matter 
marked  IJ  or  I>  =  0.5,  whUst  the  other  distinguishes  not 
less  than  4i  or  D=;  1..5.  The  small  print  should  then  be 
brought  ti>  thepointof  nearest  vision  for  each  eye,  and  that 
point  mentioned  in  inches.  A  good  eye  should  bu  able  to 
read  No.  1!  at  twenty  inches,  and  have  a  rani/e  of  vinon 
up  to  ten  inches. 
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The  color-test  will  indicate  whether  the  man  is  deficient 
in  color  eenae.  The  colors  are  arranged  in  three  sets,  one 
of  20  and  two  of  10  each — the  odd  numhera  are  the  cobra 
similar  to  the  teat-skeins,  and  the  even  numbers  are  the 
"  confusion  colors,"  or  those  which  the  color-blind  will  be 
likely  to  select  to  match  the  sample  skeins  or  colors  ehown 
him.  The  first  20  (a),  numbered  from  1  to  20,  have  green 
tinlA  for  the  odd  numbers  or  teatKiolora.  la  tha  second 
{b),  21  to  30,  the  test-colors  are  rose  or  purple,  a  combina- 
tion of  red  and  blue;  and  in  the  third  (c),  31  to  40,  they  are 
red.  Ordinarily  the  teat  will  be  with  each  set  separately, 
hut  the  whole  40  may  be  employed  on  any  test-skein.  Any- 
thing hut  green  matched  with  green  indicates  a  defect  in 
the  color  sense,  for  which  use  set  {a). 

The  test  with  the  second  eet  indicates  whether  red  or 
green  blindness  exists.  The  odd  numbers  from  21  to  30 
are  purple.  If  either  of  these  is  matche<l  with  test-skein 
B,  nothing  is  indicated,  as  tbey  must  appear  alike  to  a 
color-blind  person ;  but  if  blue  is  chosen,  red-blindness  is 
indicated,  and  if  green,  then  green-blindness  is  eatablishcd. 

The  third  set  (c)  is  scarcely  needed,  but  may  be  used  in 
confirmation  of, or  in  connection  witii,  the  last,  as  to  red  ur 
green  defect. 

When  the  numbers  of  the  tints  selected  are  recorded  in 
the  proper  blank,  color-blindness  will  be  indicated  in  those 
instancea  where  even  numbers  appear,  and  suspicions  will 
arise  where  numbers  beyond  20  are  used  with  test-akein  A, 
and  under  21  or  beyond  30  with  B,  and  below  31  with  C. 

Further  teats  should  be  made  of  those  found  to  be  color- 
blind with  the  usual  signal  flags,  requesting  them  to  name 
each  color,  shown  singly,  and  to  match  the  colors  of  them 
from  the  tinte  on  the  stick,  and  with  colored  lamps ;  and 
finally  to  state  what  they  imderstand  them  tu  mean  as 
rignala. 

It  will  be  well  not  to  dwel!  on  the  examination  of  a 
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found  to  be  defective  in  oolor-sense  or  in  vision,  but  to  pass 
over  each  esamination  with  the  same  general  care,  and 
afterwards  Bend  for  those  giving  iuiJicatioiia  of  defects,  to 
come  iu  mngly  for  fuller  examination.  The  examination 
should  be  private  as  far  as  prnctieahle,  especially  excluding 
persona  wbo  are  to  be  Buhsequcatly  examined. 

Inability  to  name  color  nceurately,  or  to  distinguish 
nicely  as  to  difference  ia  tint,  ia  not  to  be  taken  as  an  evi- 
dence of  color-blindness. 

In  testing  as  to  hearing,  if  the  watch  used  can  be  heard 
at  five  feet  distant,  and  the  person  examined  hears  it  only 
at  one  foot,  his  hearing  would  be  1-5,  and  may  bo  bo 
recorded  in  fractions.  Conversation  in  an  ordinary  tone 
should  be  beard  at  ten  feet. 

It  should  be  understood  that  all  employ^  examined, 
failing  to  come  up  to  the  requirements  of  the  above  stand- 
ard, shall  be  accorded  the  benefit  of  a  professional  ex- 
amination. When  acutenessof  vision  is  below  the  standard 
adopted,  it  may  be  possible  to  restore  full  vision  by  proper 
glasses,  when  it  is  due  to  optical  defects,  known  as  near- 
sight,  far-sight,  or  astigmatism,  or  by  other  medical  or 
Burgical  treatment,  and  useful  men  may  then  be  retained 
in  the  company's  service. 

These  rules  and  regulations,  having  been  approved  by 
the  Board  of  Managers,  have  been  put  into  effect  on  the 
Pennsylvania  Railroad,  under  the  general  supervision  of 
the  writer,  and  give  entire  satisfaction,] 
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EXAMINATION    OP    THE    EYE    BY   ARTIFICIAL    LIGHT. 


This  mcludea  (1)  esamiDation  by  focal  or  oblique  light; 
(2)  esamiDation  by  the  ophthalmoacope, 

(1)  In  using  Joca.1,  oblique,  or  lateral  illumination,  tlie 
aoterior  parls  of  the  eye  are  examined  with  the  light  of  a 
lamp  concentrate<l  by  a  convex  lens.  The  method  ia  used 
to  detect  or  examioe  opacities  of  the  cornea,  changea  in  the 
appearance  of  the  iris,  alterations  in  the  outline  and  area 
of  the  pupil  from  iritis,  and  opacities  of  the  lens.  Such  an 
examination  is  to  be  made  by  routine  in  every  case  before 
using  the  ophthalmoscope.  We  require  a  somewhat  dark- 
ened room,  a  convex  lens  of  two  or  three  inches  focal 
length  (one  the  large  ophthalmoacopic  lenses),  and  a  bright, 
naked  lamp-flame. 

The  patient  is  seated  with  his  face  toward  the  light, 
which  is  at  about  2'  distance.  The  lens,  held  between  the 
finger  and  thumb,  is  used  like  a  burning-glass,  being  placed 
at  about  its  own  focal  length  from  the  patient's  cornea,  and 
in  the  line  of  the  light,  so  as  to  throw  a  bright  pencil  of 
light  on  the  front  of  the  eye  at  an  angle  with  the  observer's 
line  of  sight.  Thus  all  the  superficial  media  and  structures 
of  the  eye  can  be  successively  examined  under  strong  illu- 
mination, the  distance  of  the  lens  being  varied  a  little, 
according  as  its  focus  is  required  to  fall  on  the  cornea,  the 
iris,  or  the  anterior  or  posterior  surface  of  the  crystalline 
leas  (Fig.  32).  By  varying  the  position  of  the  light  and 
of  the  patient's  eye,  making  him  look  up,  down,  and  to 
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the  leBs  appear  whit- 
ilb,  deep  opacities  in  the  lens,  especially  in  old  people, 
look  yellowish,  by  focal  light.  Tumors,  large  opacities  in 
the  vitreous,  and  retinal  detachments  tuay  be  seen  by  this 
method  if  they  lie  clrme  behind  the  lena.  Minute  foreign 
bodies  in  the  eornea  will  often  be  seen  by  focal  light  when 
InvUible,  because  covered  hy  hazy  epithelium,  in  daylight. 
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(2]  Ophthalmoscopic  Examination. 

The  ophthalmoecope  enable§  us  to  eee  the  parts  of  the 
eye  behind  the  crystalline  lena,  by  making  the  observer's 
eye  virtually  the  source  of  itltunination  for  the  observed 
eye.  Rays  of  light  entering  the  pupil  in  a  given  direction 
are  partly  reflected  back  by  the  choroid  and  retina,  and 
on  emerging  from  the  pupil  take  the  Bame  or  very  nearly 
the  Bame  course  that  they  had  on  entering  (p.  18,  §  12). 
Hence  the  eye  of  the  observer  if  bo  placed  as  to  receive 
these  returning  rays,  must  also  be  so  placed  as  to  cut  off 
the  entering  rays ;  as,  therefore,  no  light  can  enter  in  the 
necessary  direction,  none  can  return  to  the  observer's  eye. 
This  is  why  the  pupil  is  usually  black.  Although  with  a 
large  pupil,  especially  in  a  hypermetropic  or  myopic  eye, 
the  observer  receives  some  of  the  returning  rays  (because 
he  does  not  intercept  all  the  entering  light),  and  in  this 
way  Bees  the  pupil  of  a  fiery  red  instead  of  black,  still  for 
any  useful  examination  the  observer's  eye  must,  as  already 
stated,  he  in  the  central  path  of  the  entering  (and  emerging) 
rays.  This  end  is  gained  by  looking  through  a  small  hole 
in  a  mirror,  by  which  light  ia  reBected  into  the  patient's 
pupil,  and  this  perforated  mirror  is  the  ophthalmoscope. 
There  are  two  ways  of  seeing  the  deep  parts  of  the  eyeball 
by  its  meauB. 

A.  The  indirect  method  of  esamination,  by  which  a 
clear,  real.  Inverted  imt^  of  the  fundus,  somewhat  magni- 
fied, ia  formed  in  the  air  between  the  patient  and  the 
observer. 

The  following  simple  esperiraent  will  show  how  this  is 
effected:  Take  two  convex  lenses  of  about  2"  focal  length 
each;  hold  one  in  the  left  band,  at  about  2"  from  this 
print;  take  the  other  in  the  right  hand,  and,  moving  your 
head  a  few  inches  back,  hold  the  eecond  lens  at  about  its 
focal  length  in  front  of  the  first;  you  will  then  see  an 
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inverted  image  of  tbe  print  eiightly  magnified,  a.  Obaerve 
that  in  order  to  see  this  image  clearly  you  have  to  make 
an  eObrt,  and  that  you  caonot  see  both  the  image  of  the 
print  and  the  print  itself,  clearly  at  the  game  moment;  this 
ia  because  tbe  eye  of  the  observer  (obs.  Fig,  33)  cannot  be 
adjusted  for  the  image  (ini)  and  the  more  distant  object 
(oi)  at  the  same  time.  The  fundua  of  the  eye  seen  od  this 
principle  is  magnified  about  five  diameters,  if  the  eye  be 


normal.    The  image  is  larger  in  h  and  smaller  in  m.    6. 

Notice  that  if  the  observer'a  head  be  moved  alightly  from 
side  to  side,  the  image  will  appear  to  move  in  the  opposite 


B.  The  direct  method  of  examination  by  which  (except 

when  the  eye  is  myopic)  a  virtual,  erect  image  is  seen, 
more  magnified  than  in  the  former  method,  and  situated 
behind  the  patient's  eye. 

The  conditions  are  the  same  as  those  under  which  a 
magnified  image  of  any  object  is  seen  through  a  convex 
lens  (.Fig.  13),  as  in  the  following  experiment:  Hold  a 
convex  lens  of,  say  3"  focal  length,  at  any  distance  from 
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this  page  not  greater  than  3",  and  place  your  eye  cloae  to 
the  leDH.  The  print  will  be  magDified  and  seen  id  its  true 
position — i.e.,  "erect."  a.  'I'he  enlargement  wi!l  be  more 
the  greater  the  dietance  of  the  lena  from  the  page  up  to  3" 
(§S  16  and  17,  p.  19).  If  the  distance  be  further  increased 
the  print  will  not  beaeen  clearly.  The  image  is  a  "virtual" 
one,  because  it  is  the  image  which  would  be  formed  if  the 
rays  which  enter  the  eye  in  a  diverging  direction  could  be 
prolonged  backward  until  they  met  behind  the  lens  (Figs. 
13  and  3fi).  b.  If  the  lens  be  placed  just  at  its  focal  length 
from  the  paper  the  image  wiU  be  seen  clearly  only  if  the 
I  accommodation  be  completely  relaxed,  c.  If  it  be  nearer 
'  to  the  page,  more  or  less  accommodation  must  be  used,  or 
else  the  observer  must  withdraw  his  head  further  from  the 
Jens.  d.  If,  keeping  the  lens  quite  still,  the  observer  with- 
draw his  head,  the  field  of  view  will  be  lessened  (Fig.  14), 
whilst  the  image  will  appear  to  increase  in  sIkc  (without 
really  doing  so),  and  these  changes  will  be  greater  the 
nearer  the  lens  is  to  its  focal  distance  from  the  paper;  if 
it  be  almost  exactly  at  ita  principal  focal  distance,  only  a 
very  small  part  of  the  print  will  be  seen  when  the  head  is 
withdrawn,  e.  If  the  head  be  moved  a  little  from  side  to 
aide,  the  image  will  appear  to  move  in  the  same  direction. 
The  emmetropic  eye,  with  the  aoeommodation  fully 
relaxed,  is  adjusted  for  distant  objects — i.e.,  parallel  rays, 
and  receives  a  clear  image  of  such  objects  on  the  layer  of 
rods  and  cones  of  the  retina  (p.  25).  A  clear  image  of  the 
fundus  of  llie  eye—i.  e.,  the  retina,  optic  disk,  and  choroid — 
can  be  obtained  in  such  an  eye  (as  in  the  experiment  just 
described,  where  the  distance  of  the  lens  from  the  paper 
was  equal  to  or  less  than  its  focal  length)  on  condition  that 
the  eyes,  both  of  patient  and  observer,  be  adjusted  for 
infinite  distance — i.  e.,  for  parallel  rays ;  in  other  words, 
that  the  accommodation  of  both  be  relaxed.  The  fundi 
so  seen  is  magnified  about  20  diameters. 
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In  order  to  use  the  optithalmo scope'  it  is  first  neceasar^ 
to  leara  to  manage  the  mirror  and  light.  (1)  Seat  the 
patient  in  a  darkened  room  and  place  a  lamp  with  a  large, 
steady,  naked  flame  on  a  level  with  his  eyes,  a  few  inches 
from  his  head,  and  about  in  a.  line  with  his  ear.  The  lamp 
may  be  on  either  aide,  but  is  uaually  placed  on  his  left,  and 
it  is  better  to  keep  to  the  same  side  until  practice  has  given 
steadiness  to  the  various  combined  movements  which  are 
necessary.  (2)  Sit  down  in  front  of  the  patient  with  his 
face  fronting  your  own,  feature  to  feature.  It  is  most  con- 
venient for  the  observer's  face  to  be  a  little  higher  than 
that  of  the  patient.  (3)  Take  the  mirror  of  the  ophthal- 
moscope (without  any  lens  behind,  and  without  the  large 
lens)  in  your  left  hand  for  examining  the  patient's  left  eye 
(and  vice  vend  for  hia  right  eye),  hold  it,  mirror  toward  the 
patient,  close  to  your  own  eye,  and  with  the  sight-hole 
placed  80  that  (with  your  other  eye  closed)  you  see  the 
patient  through  it.  Now  rotate  the  mirror  slightly  toward 
the  lamp  until  the  light  reflected  from  the  flame  is  thrown 
into  the  patient's  pupil,  and  open  your  other  eye.  (4)  You 
will  so  far  have  seen  nothing  except  the  front  of  the  patient's 
eye,  unless  atropine  have  been  used,  for  he  will  have  looked 
at  the  centre  of  the  mirror,  and  bis  pupil,  strongly  con- 
tracted, will  look  either  black  or  very  dull  red.  (5,'  Now 
tell  him  to  look  steadily  a  little  to  one  side,  into  vacancy, 
or  at  an  object  on  the  other  side  of  the  room.  The  pupil 
will  now  become  red^bright  fiery  red  if  it  he  rather  large, 
a  duller  red  if  it  be  small  or  the  patient's  complexion  be 
dark.  In  one  position,  when  the  eye  under  examination 
looks  a  little  inward,  the  red  will  change  to  a  yellowish  or 
whitish  color,  and  this  indicates  the  position  of  the  optic 
disk.  (6)  Learn  to  keep  the  light  steadily  on  the  pupil, 
during  slow  movements  backward  and  forward  and  from 


side  to  Bide  (taking  cars  that  the  patient  keeps  his  eye  all 
the  time  in  the  same  positiuD,  aod  does  not  follow  the 
movemeotB  of  the  mirror, ;  the  test  of  steadineaa  nil)  be 
that  the  pupil  remains  of  a  good  red  color  in  all  positioDs. 
Up  to  this  point  the  examination  may  be  made  without 
atropine;  and  so  far  only  a  uniform  red  glare  will  have 
been  seen,  no  details  of  the  fundus  being  visible,  unless  the 
patient  be  either  myopic  or  considerably  hypermetropic. 

In  order  to  see  the  details  of  the  fundus  it  is  best  to 
begin  by  learning  tbe  Indirect  Method  (Fig.  34),  for, 
though  rather  less  easy,  it  is  more  generally  useful  than 
the  direct. 

Take  the  mirror  without  any  lens  behind  it  in  one  band,' 
and  one  of  the  large  convex  "  objective  "  lenses  correspond- 
ing to  I  in  Fig.  .33  in  the  other.  Always,  if  possible,  have 
the  pupil  dilated  with  atropine,  for  by  this  means  you  learn 
to  see  the  fundus  much  more  <|uickly  and  easily.  In  ex- 
amining the  patient's  right  eye  apply  the  mirror  with  your 
right  hand  to  your  right  eye,  holding  the  lens  in  your  left 
hand ;  it  is  best  to  reverse  everything  for  his  left  eye,  but 
the  position  of  the  light  neeii  not  be  changed.  The  hand 
which  carries  the  lens  should  be  steadied  by  resting  the 
little  or  ring  finger  against  the  patient's  brow  or  temple. 

We  usually  begin  by  looking  for  the  optic  disk,  which  is 
one  of  the  most  important  and  easily  seen  parts.  As  the 
disk  lies  to  the  nasal  side  of  the  posterior  poie  of  the  eye, 
tlie  cornea  must  be  rotated  a  little  inward — i.  e.,  the  back 
of  the  eye  outward — in  order  to  bring  the  disk  opposite  the 
pupil,  when  the  observer  is  immediately  in  front ;  the  right 
eye,  e.g.,  must  be  directed  to  the  observer's  right  ear,  or  to 
the  uplifted  little  finger  of  his  mirror-hand.  The  patient 
must  turn  his  eye,  not  his  head,  in  the  required  direction. 


•M  (he  liugs  more  quJckl;  slid  eislly  by  jilicl 
inimr.  If  Ihe  ol«rr^er  "wrs  ebs.0.  r-r  ro^dln 
!>  uf  tbu  nuue  alr^nsltl  btbiuU  lliu  mirmr,  fur 
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The  )ene  should  be  held  about  2"-3",  and  the  observer's 
eye  be  about  15",  from  the  pa.tieDt'B  eye;  the  image  of  the 
fuodus  being  formed  in  the  air  2"  or  3"  in  front  of  the  lena 
will  thus  be  situated  about  10"  from  the  observer. 

The  bright  red  glare  (from  the  choroid)  will  be  obvious 
enough  ;  but  moat  beginners  find  some  difficulty  in  avoiding 
the  reflection  of  the  mirror  from  the  patient's  cornea,  and 
in  adjusting  the  accommodation  and  the  distance  of  the 
head,  so  aa  to  see  the  image  clearly.  The  head  must  be 
slowly  moved  a  little  further  from  or  uearer  to  the  patient, 
and  at  the  same  time  an  attempt  made  to  adjust  the  eyes 
(both  being  kept  open)  for  a  point  between  ihe  observer 
and  the  lens.  As  a  rule,  tlie  disk  and  retinal  vessels  are 
seen  clearly  at  the  first  sitting. 

The  optic  disk— ending  of  the  optic  nerve  in  the  eye 
above  the  lamina  cribrosa,  optlcpapilla  (Figs.  35  and  37)— 
is  round,  well  defined,  much  lighter  in  color  than  the  fiery 
red  of  the  surrounding  fundus,  the  numerous  bloodvessels 
are  seen  to  radiate  from  its  centre,  chiefly  upward  and 
downward.  As  soon  as  the  disk  can  be  easily  seen  the 
student  must  pass  on  to  the  study  of  the  most  important 
details  of  this  part  itself,  and  of  the  other  parts  of  the 
fundus.  8oine  of  these  will  be  described  here  and  others 
in  the  chapters  on  the  Diseases  of  the  Choroid  and  Retina, 
and  on  the  Errors  of  Refraction. 

The  disk,  as  a  whole,  is  grayish-pink  in  color,  with  an 
admixture  of  yellow.  It  is  nearly  circular,  but  seldom 
perfectly  so,  being  often  apparently  oval  or  slightly  ir- 
regular. Two  differently  colored  parls  are  noticeable — 
a  central  patch,  whiter  than  the  rest,  and  into  which  most 
of  the  bloodvessels  dip ;  and  a  surroundiug  part  of  pink  or 
grayish-pink.  In  many  eyes,  especially  in  old  persons,  we 
distinguish  a  third  pari,  a  narrow  boundary  line  of  lighter 
color,  which  represents  the  border  of  the  sclerotic  {scleral 
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rtnj)'  (Fig-  34).  The  bloodvessels  coaaist  of  several  large 
trunks  and  a  varying  number  of  small  twigs;  the  large 
trunks  emerge  from  the  central  white  part  of  the  disk,  and 
oflen  bifurcate  once  or  twice  on  its  area;  the  soiall  twigs 
may  emerge  separately  from  various  parts  of  the  disk,  or 
form  branches  of  the  large  trunks. 

Variations. — The  color  of  the  disk  appears  paler  or 
darker  according  to  the  color  of  the  surrounding  choroid, 
the  brightness  of  the  light  uee^l,  and  the  patient's  age  and 
state  of  health.  A  curved  line  of  dark  pigment  often 
bounds  a  part  of  the  circumference  of  the  disk  (Fig.  37 1 
and  has  no  pathological  meaning.  The  central  white  patch 
varies  greatly  in  size,  position,  and  distinctness ;  it  may  be 
so  small  as  hardly  to  he  perceptible,  or  very  large;  may 
shade  off  gradually  or  be  abruptly  defined  ;  may  be  central 
or  eccentric;  when  large  it  generally  ehows  a  grayish  stip- 
pling or  mottling  (Fig,  37).  This  central  white  patch 
represents  a  hollow,  the  physiological  cup  or  pit  {compare 
Figs.  37  and  36),  left  by  the  nerve-fibres  as  they  radiate 
out  from  the  centre  of  the  disk  toward  the  retina,  like  the 
tentacles  of  an  open  sea-anemone  ;  and  through  it  the  chief 
hluodveasels  pass  on  their  way  between  the  nerve  and  the 
retina.  This  depression  is  generally  shaped  like  a  funnel 
or  a  dimple  with  gradually  sloping  aides  (Fig.  38);  but 
sometimes  the  sides  are  steep,  or  even  over-hanging;  i 
other  eyes  it  is  wide,  shallow,  and  enlarged  toward  the 
outer  side  of  the  disk.  The  physiological  pit  is  whiter 
than  the  rest  of  the  disk,  because  the  grayish-pink  nerve- 
fibrea  are  absent  at  this  part,  and  we  can,  therefore,  see 
down  to  the  opaque,  white,  fibrous  tissue  which,  under 
name  of  lamina  eribrom,  forms  the  floor  of  the  whole  disk 
(Fig.  3S).     The  stippled  appearance  often  noticed  in  the 

I  I  rill  to  wot  the  tarim  uf  tho  oldecCloo  lo  tbli  Icrin  lalwd  by  JUgot  utd  Luring 
(LwlDg'B  Itel-Booi,  I.  II.  GT),  >lDra  tfao  Lnnxr  tbeiUh  ot  Ifac  noriu  t 
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pit  is  caused  by  the  boles  in  this  lamina,  through  which 
the  bundles  of  nerve  fibres  pass  on  their  way  to  the  retina; 
the  holes  appear  darker  because  fiiled  by  non-meduiJated 
nerve  fibres,  which  reflect  but  little  light. 

The  other  parts  of  the  fundus. — The  groundwork  is  of 
a  bright  fiery  red  (the  choroid  not  the  retina) ;  in  many  eyes 
this  color  is  nearly  uniform,  but  in  peraons  of  very  light  or 
very  dark  complexion  we  see  a  pattern  of  closely  set,  tor- 
tuous, red  bands  (vessels  of  the  choroid),  separated  by 


spaces  either  of  darker  or  of  lighter  color  (Fig,  35). 
details  tee  Chap.  XIII.) 

Upon  this  red  ground  the  veaaels  of  the  retina  divide  and 
subdivide  dichotoraously.  It  will  be  noticed  that  the  chief 
trunks  pass  almost  vertically  upward  and  downward,  and 
that  no  large  branches  go  to  the  part  apparently  inward 
from  the  disk  (to  the  left  in  the  figure) ;  that  the  visible 
J  vessels  are  comparatively  few  and  are  widely  spread 
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that  they  become  pmgresaisely  smaller  aB  they  recede  from 
the  optic  dUic ;  and  that  they  never  aoaetoiiiDBe  with  each 
other.  Special  attention  muBt  be  giveu  to  the  part,  appa- 
rently to  the  inner  (Dasal)  aide  of  the  optic  disk  (really  to 
its  outer,  temporal  aide),  which  ia  the  region  of  most  accu- 
rate vision,  the  yellow  spot  (y.  s.,  inacula  lulea,  or  shortly 
"macula")-  I"  thia  region,  which  comes  into  view  when 
the  patient  Jocks  straight  at  the  ophthalmoscope,  the  cho- 
roidal red  is  duller  and  darker  than  elsewhere.  It  is 
skirted  by  large  retinal  vessels  which  give  off  numerous 
twigs  toward  its  centre,  though  none  of  them  can  be  seen 
quite  to  reach  that  point  (compare  Fig.  79,  Chap.  XIV.). 
In  many  eyes  nothing  but  these  indefinite  characters  mark 
the  y.  8.;  but  in  some,  especially  In  dark  eyes  and  young 
patients,  a.  minute  bright  dot  occupies  its  centre,  and  is 
encircled  by  an  ill-bounded  dark  area,  round  which  again 
a  peculiar,  shifting,  white  halo  is  seen.  The  minute  dot  is 
the  fovea  centralis,  the  thinnest  part  of  the  retina.  The 
oeighhurhood  of  the  disk  and  y.  b.  forms  the  central  region 
of  the  fundus.  The  peripheral  parts  are  explored  by  tell- 
ing the  patient  to  look  successively  up,  down,  and  to  each 
side,  without  moving  his  head.  To  see  the  extreme  peri- 
phery the  observer  must  move  his  head  as  well  as  the  pa- 
tient his  eye.  Toward  the  periphery  the  choroidal  trunk- 
vessels  are  often  plainly  visible  even  when  none  were  dia- 
tinguishable  at  the  more  central  parls. 

The  vessels  of  the  retina  are  easily  distinguished  from 
those  of  the  choroid  by  their  course  and  mode  of  branch- 
ing ;  by  the  amal!  size  of  all  except  the  main  trunks ;  by 
their  sharper  outline  and  clearer  tint;  but  especially  by 
the  presence  of  a  light  etreak  along  the  centre  of  each 
(Fig.  35),  which  gives  them  an  appearance  of  roundness, 
very  ditferent  from  the  flat  band-like  look  of  the  choroidal 
vessels.  They  are  divisible  into  two  seta^a  darker,  larger, 
somewhat  tortuous  set — the  veins  ;  and  a  lighter,  brighter 
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red,  smaller,  and  usually  straighter  set — the  arteries ;  tlie 
diameter  of  oorreapooding  branches  being  about  as  3  to  2. 
The  arteries  and  veios  run  pretty  accurately  in  pairs. 
Pressure  <in  the  eyeball,  through  the  upper  lids,  causes 
visible  pulsation  of  the  arteries  oa  the  disk. 

The  indirect  method  of  examination  is  most  generally 
useful,  because  it  gives  a  large  field  of  view,  under  a  low 
magnifying  power  (about  live  diameters),  and  thus  allows 
us  to  appreciate  the  general  character  and  distribution  of 
any  morbid  changes  better  than  if  we  begin  with  the  direct 
method,  in  which  the  field  of  view  is  smaller  and  the  mag- 
nifying power  much  greater.  It  has  also  the  great  advan- 
tage of  being  equally  applicable  in  all  states  of  refraction, 
whereas  if  the  patient  be  myopic  his  fundus  eaonut  be 
examined  by  the  direct  method  without  the  aid  of  a  suit- 
able concave  lens,  found  experitii  en  tally,  placed  behind  the 
mirror  (p.  79),  The  inversion  of  the  image  seen  by  the 
indirect  method  is  such  that  what  appears  to  be  upper  is 
lower,  and  what  appears  to  be  R.  is  L. 

In  the  Direct  MetltoH,  the  examination  is  made  by  the 
mirror  alone,  or  with  the  addition  of  a  lens  in  the  clip  or 
disk  behind  it,  but  without  the  intervention  of  the  objective 
lens. 

By  this  method  the  parts  (unless  the  eye  be  myopic)  are 
seen  in  their  true  position  (Fig.  3(>],  the  upper  part  of  the 
image  corresponding  to  the  upper  part  of  the  fundus,  the 
right  to  the  right,  etc.,  it  is  therefore  often  called  the 
method  of  the  "erect"  or  "upright"  image,  though,  as 
will  be  seen  below,  these  terms  are  not  strictly  convertible 
with  "direct  examination."  Il  is  used — -(1)  to  detect  opaci- 
ties in  the  vitreous  humor  and  detachments  of  the  retina; 
(2)  To  ascertain  the  condition  of  the  patient's  refraction — 
t,  B.,  the  relation  of  his  retina  to  the  focus  of  his  tens-sys- 
tem;  (3)  For  the  minute  e.tamination  of  the  fundus  by 
^e  highly  magnified,  virtual,  erect  image  (Fig,  37) ;  (*) 
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For  examining  the  cornea,  iris,  and  lens  with  magnifying 
power. 

(1)  To  examine  the  vitreous  humor.  The  patient  is  to 
move  his  eye  freely  in  different  directions,  whilst  the  light 
is  reflected  into  it  from  a  distance  of  a  foot  or  more  (for 
details  see  Diseases  of  Vitreous) :  detachments  of  the  retina 
are  seen  in  the  same  way.  Opacities  in  the  vitreous  and 
folds  of  detached  retina,  being  situated  far  within  the  focal 
length  of  the  refractive  media,  are  seen  in  the  erect  posi- 
tion under  the  conditions  mentioned  at  p.  67,  c,  the  observer 
being  at  a  considerable  distance  from  the  eye.  If  the  ob- 
server be  close  to  the  patient  Ace.  must  be  used  or  a  con- 
vex lens  be  placed  behind  the  mirror,  as  in  high  degree  of 
H.  (see  next  page). 

(2)  To  ascertain  the  refraction.  If  when  using  the 
mirror  alone  at  a  distance  of  12"~18"  or  more,  from  the 
patient's  eye,  we  see  some  of  the  retinal  vessels  clearly  and 
easily,  the  eye  is  either  myopic  or  hypermetropic.  If,  when 
the  observer's  head  is  moved  slightly  from  side  to  side,  the 
vessels  seem  to  move  in  the  same  direction,  the  image  seen 
is  a  virtual  one  and  the  eye  hypermetropic.  The  eye  is 
myopic  if  the  vessels  seem  to  move  in  the  contrary  direc- 
tion ;  the  image  in  M.  is,  indeed,  formed  and  seen  in  the 
same  way  as  the  inverted  image  seen  by  the  "  indirect " 
method  of  examination  (compare  Figs.  34  and  106),  but 
except  in  the  hightest  degrees  of  M.  it  is  too  large  and  too 
far  from  the  patient  to  be  useful  for  detailed  examination. 
In  low  degrees  of  M.  this  image  is  formed  so  far  in  front  of 
the  patient's  eye  as  to  be  visible  only  when  the  observer  is 
distant  perhaps  3'  or  4' ;  whilst  in  £.  and  in  the  lower  de- 
grees of  H.  the  (erect)  image  will  not  be  easily  seen  at  a 
greater  distance  than  12"  or  18"  (p.  67,  d,  and  Fig.  14).— 
If,  therefore,  in  order  to  get  a  clear  image  by  the  direct 
method,  the  observer  has  to  go  either  very  near  to,  or  a 
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real  error  of  refraction  c»n 


long  way  from,  the  patient,  no  great  e 
be  preseDt. 

The  above  testa  only  reveal  qualitatively  the  preaence  of 
either  M.  or  H.,  but  by  a  modllicatioD  of  the  method,  the 
quantity  of  any  error  of  refraction — e.  g.,  H, — can  be  deter- 
mined with  great  accuracy  {Delermination  of  the  refraction 
by  the  ophthalmoscope).  In  E,,  as  already  stated  at  p.  67, 
the  erect  image  can  be  seen  only  if  the  observer  be  near  to  " 
the  patient,  and  also  completely  relax  his  accommodation ; 
for,  in  the  ejtperiment  d  there  described,  when  the  head 
WHS  withdrawn  from  the  lens  the  6eld  of  view  and  illumi- 
nation rapidly  diminiBhed.  The  same  occurs  with  the  eye, 
but  in  a  much  greater  degree,  and  hence  in  E.  no  useful 
view  can  be  gained  by  the  direct  method  without  going 
very  near  to  the  eye. 

In  n.,  where  the  retioa  is  within  the  focuB  of  the  lens- 
aystem,  the  erect  image  is  seen  when  close  to  the  patient's- 
eye  only  by  an  eflbrt  of  accomraodation  in  the  observer, 
just  as  in  the  same  experiment  when  the  lens  was  within     , 
its  focal  length  from  the  page  (p.  67,  c).     And  as  in  that     ' 
experiment  the  print  was  also  seen  easily,  even  when  the 
head  was  withdrawn,  so  in  H.  the  erect  image  is  seen  at  a    I 
distance  as  well  as  close  to  the  patient. 

If  DOW  the  observer,  instead  of  increasing  the  convexity     " 
of  his  crystalline,  place  a  convex  lens  of  equivalent  power    J 
behind  hiB  ophlhalmoecope  mirror,  this  lens  will  be  a  mea- 
sure of  the  patient's  H. — i.  e.,  it  will  be  the  lens  which, 
when  the  patient's  accommodation  ia  in  abeyance,  will  be 
needed  to  bring  parallel  rays  to  a  focus  on  bis  retina.     If    .1 
a  higher  lens  be  used,  the  result  will  be  the  same  as  when    l| 
in  the  experiment  the  convex  lens  was  removed  beyond  its 
focal  length  from  the  print;  the  fundus  will  be  more  or 
less  blurred. 

Hence  to  measure  H. :     (1)  Ace.  both  in  patient  and 
observer  must  be  fully  relaxed  (usually  by  atropine  in  the   i 
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ant  and  by  Toluntary  effort  in  the  observer! ;  ^2)  the 
server  must  go  as  cloee  oi  possible  to  the  patient ;  (3)  he 
must  then  place  convex  lenses  behind  his  mirror,  beginning 
at  the  weakest  and  increasing  the  strength,  till  the  highest 
is  reached  vrhicb  still  permits  the  details  of  the  o.  d.,  or 
better,  of  the  y.  s.,  to  be  seen  with  perfect  clearness.  By 
practice  the  distance  between  the  corneie  of  patient  and  ob- 
server may  be  reduced  to  about  I".  The  light  must  be  on 
the  same  side  as  the  eye  under  examination.  The  right 
eye  must  examine  the  right,  and  vice  versa. 

In  the  same  way,  though  with  less  accuracy  in  the  high 
degrees,  M.  can  be  measured  by  means  of  coDOAve  lenses ; 
the  lowest  lens  with  which  a  clear  erect  image  is  obtained 
being  slightly  more  than  the  measure  of  the  M. 

It  is  EotnetitneB  UBeAil  to  know  how  much  lengthening  or  short- 
ening of  Lbe  eye  ctirresponda  to  a  given  neutralizing  leni.  The 
following  numbers,  slightly  altered  from  Knspp,  are  eufficientlj 
near  the  truth.  The  dislunoe  hett 
and  that  of  the  patient  ia  supposed  to  ba  not  more  th 
H.  of  1  D.  represents  ehor[«ning  of  0.3  nt 
"  "  0.-5 


kuBtigmatism  (As.)  may  also  ha  measured  by  this  method, 
kTefrootion  being  estimated  euccessively  in  the  two  chief 
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meridians  by  means  of  appropriate  retinal  veasels  (aee  As- 
tigmatism). Any  line — e.g.,  a  horizontally  running  veeBel 
^is  seen  by  means  of  rays  which  pass  through  the  meridian 
of  the  cornea  at  a  right  angle  to  its  course;  hence  if  a  ver- 
tieal  vessel  be  clearly  seen  through  a  -f-  2  D.  lens  there  is 
H.  2  D.  in  the  horizontal  meridian,  etc. 

This  application  of  the  direct  method  needs  much  prac- 
tice. The  lenses,  of  which  there  are  twenty  or  more,  are 
placed  in  a  thin  metal  disk,  which  can  be  revolved  behind 
the  mirror  so  as  to  bring  each  lens  in  succession  opposite 
tbe  sight-hole.  There  are  many  forms  of  these  "  refrac- 
tion ophthalmoscopes,"  varying  in  the  details  of  their  con- 
struction (see  Appendix). 

(3)  The  erect  image  is  very  valuable,  on  account  of  the 

high  magnifying  power  (about  20  diameters  in  the  E.  eye), 

Fm.  37. 
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fur  the  examination  of  the  finer  details  of  the  fundus.  The 
disk  looks  less  sharply  defined,  because  more  magnified, 
than  when  seen  by  the  indirect  method  ;  but  the  disk  and 
the  retina  often  show  a  faint  radiating  striation  (the  nerve 
fibres);  the  lamina  cribroaa  is  often  more  brilliantly  white; 
and  tbe  pigment  epithelium  of  the  choroid  can  be  recog- 
nized as  a  fine  uniform  dark  stippling. 
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If  the  refraction  be  E.  or  H.  no  lena  is  needed  behind 
the  mirror;  if  M.,  a  concave  lens  must  be  placed  in  the 
clip  behind  the  mirror,  of  sufficient  strength  to  give  a 
good,  clear,  erect  image.  Tho  observer  must  come  as  near 
as  possible  to  the  patient. 

By  reference  to  Fig,  35  it  will  be  seen  that  only  those 
raya  are  useful  which  etrilte  near  the  centre  of  the  mirror, 


none  others  enter  the  patient's  pupil;  hence,  if  the  aper- 
ture iu  the  mirror  be  too  large,  the  fundus  will  not  he  well 
lighted.  It  should  not  be  larger  than  3  mm.,  nor  smaller 
than  2  ram. 

(4)  Minute  changes  in  the  cornea,  iris,  and  lens  can 
ofteix  be  better  studied  by  direct  ophthalmoscopic  examina- 
tion with  a  high  +  lens  hehiud  the  mirror  than  by  focal 
illumination  (p.  63).  All  opacities  seen  in  this  way,  how- 
ever, look  black  against  the  red  background,  whilst  by 
focal  light  they  are  seen  in  their  true  colors. 


i 
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OPHTHALKOSCOPIC   ESAXINATIOK. 
KeTINOSTOPY   (KeEATOSCOPV,  Pui-lLLOflCOFV,   OR  THE 

Shadow  TestJ. 

By  this  method  the  refractioD  is  deterrained  by  noticing 
the  direction  of  movement  of  the  light  thrown  on  to  tlie 
retina  by  the  mirror,  when  the  latter  is  rotated.  The 
degree  of  error  of  refraction  is  measured  by  the  lens, 
which,  placed  close  to  the  patient's  eye  in  a  case  of  ame- 
tropia, renders  the  movement  and  other  charnctere  of  the 
illumination  the  same  as  in  emmetropia. 

The  test  is  most  accurate  when  used  at  a  great  distance 
irom  the  patient;  ia  practice  a  distance  of  about  1  m.  (100 
—120  cm.  or  3'— 4')  is  chosen.  The  observer,  seated  in 
front  of  his  patient,  throws  the  light  from  an  ophtbalmo- 
■cope  mirror  into  the  patient's  pupil.  lie  will  then  see  the 
area  of  the  pupil  illuminated,  and  on  slightly  rotating  the 
mirror  will  notice  a  movement  in  this  lighted  area,  which 
movement  will  have  a  direction  either  the  same  as,  or  op- 
posite to,  that  in  which  the  mirror  is  turned  ("with"  or 
"  against "  the  mirror).  The  lighted  area  is  bordered  by 
a  dark  shadow,  and  it  is  to  the  edge  of  this  shadow  that 
attention  must  be  directed.  This  edge  is  parallel  to  the 
axis  on  which  the  mirror  is  turned,  but  moves  in,  and 
shows  the  refraction  of,  the  meridian  at  right  angles  to  it 
— e,  ff,,  the  shadow  whose  edge  passes  vertically  across  the 
pupil  moves  across  the  horizontal  meridian,  the  refraction 
'hich  it  indicates,  and  vice  verad.  Retinoscopy  may  he 
practised  with  a  concave  or  a  plane  mirror.  With  the 
former  the  shadow  moyes  "  against "  the  mirror  in  E.  H. 
and  low  M. ;  and  "  with  "  the  mirror  in  M.  or  more  than 
1  D.  With  the  latter  these  movements  are  exactly  re- 
The  light  should  be  thrown  as  nearly  as  possible 
in  the  direction  of  the  visual  asis  and  the  lamp  be  placed 
immediately  over  the  patient's  head  rather  than  to  one 
aide. 
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(1)  With  a  concave  mirror  (of  about  22  cm.  focus)  (Fig. 

39).  In  Fig.  39, 1,  the  mirror,  m,  forms  an  inverted  image, 
I,  of  the  light,  L,  at  iia  principal  focus,  and  i  becomes  the 
source  of  light  for  the  eye  e.  A  second  image  of  t,  again 
inverted,  is  formed  at  i'  on  the  retina  of  E.  If  the  far 
point  of  E  be  at  I  this  retinal  image,  i',  will  be  clear  and 
distinct,  but  in  every  other  case  it  will  be  more  or  leea  out 
of  focus  and  indiatiuct.  On  rotating  m  to  m',  i  will  move 
to  i'  and  i'  to  i'^  and  theae  movements  (of  i  and  i')  will 
occur  no  matter  what  the  refraction  of  e  may  be. 

The  observer  placed  behind  m  sees  an  image  of  i  formed 
in  the  same  way  as  the  image  of  the  fundus  seen  by  the 
direct  method  (p.  67iand,therefore,  either  inverted  and  real, 
or  erect  and  virtual,  according  as  the  refraction  of  the  eye 
is  M.  or  H.  (p.  75).  If  the  observer's  eye  be  accurately 
adapted  for  this  image  of  i'  he  will,  indeed,  see  not  only 
the  light  and  shadow,  but  the  retinal  vessels ;  he  neglects 
these,  however,  in  attending  to  the  movements  of  the 
shadow. 

In  the  following  degcription,  l,  i,  and  i'  are  disregarded, 
i'  or  i"  being  considered  as  the  source  of  light. 

If  E6eniyojiic(Fig.  39,  2)  the  image  of  i'  is  real  and  in- 
verted and  formed  at  i",  the  far  point  of  e  (compare  Fig. 
106).  On  rotating  the  mirror  (as  in  Fig.  39,  1),  i'  will 
move  to  i"',  and  i"  will  move  to  i'"— i.  e.,  the  image  seen  by 
the  observer  Ttioves  in  the  same  direction  as  {or  "  with  ")  the 
mirror. 

If  E  be  hypermeiropie  (Fig,  39,  3)  or  emmetropic  rays 
reflected  from  its  retina  leave  the  eye  divergent  or  parallel 
and  are  not  brought  to  a  focus  after  emerging;  the  ob- 
server, therefore,  sees  a  virtual  image  erect  at  i",  the  virtual 
focus  of  i'  (compare  Fig.  13),  and  sees  its  movements 
actually  as  they  occur— i.  e.,  in  the  same  direction  as  the 
moTem^ata    of  the   real    image  i'  or  i'^  and,  therefore, 
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"  against "  the  movemeDtS  of  the  mirror,     llence,  in  H. 

and  Em.  the  shadow  moves  "  against "  the  mirror. 

The  above  stateruent  for  myojiia  is  true  only  if  the  ob- 
server be  beyond  the  far  point  of  the  observed  eye  (see 
Myopia).  In  M.  of  1  D.  the  rays  returatng  from  the 
patient's  eye  are  focussed  at  a  distance  of  1  m.,  and  if  the 
observer  intercept  those  rays  before  they  meet  (Fig.  39,  i) 
he  will  refer  them  toward  i"  and  i'"  and  obtain  an  erect 
virtual  but  unfocussed  image  of  i',  the  movement*  of  which 
will  be  the  same  as  those  in  H.  or  E.  {Fig,  39,  3)— i.e., 
^'against"  the  mirror.  Hence,at  a  distance  of  about  1  m. 
movement  "against"  the  mirror  may  indicate  M.  of  about 
1  D.,  or  E.,  or  H.  The  lowest  M.  which  can  give  the 
characteristic  movement  at  this  distance  is  slightly  more 
thanl  D.,  say  1.2o  D. 

(2)  With  a  plane  mirror  (Fig.  40).  Here  the  source 
of  light  for  the  observed  eye  is  an  erect  and  virtual  image 
of  the  flame  formed  at  the  same  distance  behind  the  mirror, 
as  the  lamp  is  iu  frout  of  it.  In  Fig.  40,  1,  this  image  is 
at  /,  the  virtual  focus  of  L.  A  second  and  inverted  image 
of  /  is  formed  on  the  retina  of  E  at  i.  The  movements  of 
these  images,  on  rotation  of  the  mirror,  are  the  reverse  of 
those  of  the  image  l  land  its  retinal  image  i')  Fig.  39,  1, 
obtained  when  the  concave  mirror  is  used.  When  the 
mirror  M  is  rotated  to  m',  I  will  move  in  the  opposite  direc- 
tion, to  t,  but  its  retinal  image  i  will  move  to  i' — i, «,,  in 
the  same  direction  as,  or  "  with  "  the  mirror.  These  move- 
ments of  I  and  I  occur  in  every  eye,  whatever  its  refraction. 
In  E.  and  H.,  however,  the  movement  of  the  retinal  image 
is  seen  aa  it  occurs  (and,  therefore,  "uitf/i"  the  mirror),  but 
in  M.  (Fig.  40,  2)  the  observer  sees  an  inverted  image  of  i 
formed  at  the  far  point  of  e,  and  its  movements  are  ex- 
actly the  reverse  of  those  of  the  retinal  image.  There- 
fore, when,  on  rotating  m  to  m'  i  moves  to  i'  the  image  i'' 
I'  HUP  by  the  observer  moves  to  i" — i.  e.,  "agauut"    the 
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mirror.  If  the  plane  mirror  be  used  at  a  distance  of 
rather  more  than  1  in.  (3'-4')  from  the  patient  a  move- 
ment of  the  shadow  "with"  the  mirror  will  occur  in  M.  of 
1  D.  or  less,  for  the  reasons  given  previously  (Fig.  39,  4)  ; 
but  if  the  observer  be  about  2  m.  (say  7')  away  the  char- 
acteristic movement  "  against  "  the  mirror  will  be  obtained 
unless  the  M.  be  less  than  0.5  D. ;  since  the  far  point  of  an 
eyu  with  M.  0.5  D.  and,  therefore,  the  image  seen,  is  at  2  m. 
As  a  plane  mirror  gives  at  a  long  distance  a  better  illumi- 
nation than  a  concave  one,  it  can,  if  necessary,  be  used  at 
a  greater  distance  from  the  patient,  and  by  this  means  low 
degrees  of  ametropia  be  very  accurately  measured.  Gen- 
erally, however,  the  distance  given  (3'-4')  will  be  found 
most  convenient. 

In  employing  retinoscopy  the  patient  is  armed  with  a 
trial  frame  into  which  leneea  arc  Buccessively  put  until  one 
is  reached  which  just  reverses  the  movement  of  the  shadow. 
This  lens  indicates  nearly,  but  not  quite,  the  refraction  of 
the  eye  under  observation.  In  H.  we  must  subtract  (about) 
1  D.  from  the  lowest  -|-  lens  which  reverses  the  shadow, 
because  we  know  that  this  movement  would  not  occur  till 
a  myopia  of  at  least  1  D.  had  been  produced.  In  M.,  for 
the  same  reason,  1  D.  must  fae  added  to  the  lowest — lens 
which  reverses  the  shadow. 

Astigmatism  is  easily  detected,  and  its  amount  measured 
by  observing,  on  rotating  the  mirror,  first  from  side  to  aide_ 
then  from  above  downward,  whether  the  shadow  haathe 
same  movement  and  characters  in  each  direction;  or  by 
noting  that  when  the  shadow  in  one  meridian  is  "  corrected  " 
by  a  lens,  the  meridian  at  right  angles  to  it  still  shows  de- 
cided ametropia.  The  lens  is  then  found  which  corrects 
the  latter  meridian,  and  the  As.  equals  the  difterence 
between  the  two  lenses. 

Apart  from  the  direction  in  which  the  image  (and 
shadow)  moves,  sonietbiug  may  be  learned  from  variaUoiW 
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in  (1)  its  brightnega ;  (2)  its  rate  of  movemeDt ;  (3)  the  ■ 
form,  Btraight  or  cresceotic,  of  its  border.  The  image  is 
brightest,  its  movement  quickest  and  moat  extensive,  in 
very  low  M.  nnc\  in  Em.  The  higher  the  ametropia! 
whether  M.  or  H.,  the  duller  is  the  illumination,  the  slower 
and  less  extensive  its  movement,  and  the  more  crescentic 
and  ill-defined  ils  shadow  border.  The  brigktnees  of  the 
image  depends  on  how  clearly  I  (Fig.  39,  1)  ia  focusaed  on 
the  retina;  the  more  accurately  i'  is  an  image  of  i,  the 
brighter  and  larger  will  i"  (Fig.  39,  2  or  a)  be  ;  and  as  the 
flame  is  rectangular,  the  borders  of  the  image  will  be 
nearly  atraight.  These  conditions  occur  when  ibe  eye  is 
exactly  adapted  for  the  distance  of  i — i.  e.,  in  M.  of  1  D. 
or  leaa.  If  the  M.  be  higher  than  1  D.,  i  will  be  out  of 
focus,  and,  therefore,  be  spread  over  a  larger  retinal  area, 
and  being  formed  by  the  same  number  of  rays  aa  before,  it 
will  be  leaa  bright.  The  image  i"  (Fig,  39,  2}  will  be  cor- 
respondingly diffused  and  dull,  and  being  formed  nearer  to 
the  patient's  eye,  as  for  example  at  w,  it  will  m«ve  only 
from  «  to  z'  in  the  same  time  as  i"  takes  in  moving  to  i'", 
and  hence  its  movement  is  slower  and  le^s  extensive.  The 
e  is  true  in  n.  (Fig.  39,  3),  because  the  higher  the  H. 
the  more  diffused  is  i'  and  the  nearer  iij  i"  to  the  patient's 
eye.  In  both  cases,  high  M.  and  high  H.,  the  border  of 
the  shadow  is  crescenlic  because  the  diffused  image  forms  a 
nearly  round  area  on  the  retina. 

Retinoscopy  is  a  valuable  means  of  objectively  deter- 
mining the  quantity  of  any  error  of  refraction,  and  aa  it  is 
more  easily  learnt,  and  on  the  whole  more  accurate  in  ita 
results,  than  estimation  by  the  direct  method  (p.  78),  it  has 
in  the  bauds  i>f  many  of  our  students  aud  assistants  almost 
displaced  the  latter  method  during  the  last  four  or  five 
yeara,  as  a  preliminary  to  testing  the  patient  with  trial 
lenses.    For  the  quick  discovery  of  very  slight  astigmatism, 
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and  of  the  direction  of  the  chief  meridiane  in  astigmatism 
of  all  degrees,  retinoacopy  probably  excels  all  other 
methods. 

Retinoseopy,  however,  carries  with  it  none  of  the  col- 
lateral advantages  afforded  by  a  thorough  training  in  the 
more  difficult  "  direct  method  ; "  for  in  retinoacopy  we  see 
nothing  and  think  nothing  of  the  condition  of  the  fundus 
of  the  eye.  Accurate  retinoecopy  is  not  quicker  than 
measurement  by  this  direct  method  ;  indeed,  with  a  good 
instrument  the  latter  method  certainly  has  the  advantage 
in  rapidity.  I  think  there  is  reason  to  fear  that  the  free 
use  of  retinoscopy  by  students,  before  they  have  mastered 
the  more  difficult  "  direct  method,"  may  tend  to  lower  the 
present  high  quality  of  English  ophthalmoscopic  work.  I 
cannot  help  thinking,  'therefore,  that  the  importance  of 
retinoacopy  has  been  somewhat  overrated,  and  that  though 
in  some  difficult  cases  it  will  remain  our  best  objective  test, 
we  shall  do  well  generally  to  use  it  as  an  auxiliary,  rather 
than  as  a  substitute  for  other  methods. 


PART  II. 

CLINICAL    DIVISION. 


CHAPTER    V. 


DISEASES    UF    THE    EYELIDS. 


:  border  of  the  lid,  which  coDtains  the  Meibomian 
js,  the  follicles  of  the  eyclaehea,  and  certain  modiiied 
aweat-glanda  and  sebaceous  glands,  is  often  the  seat  of 
troublesome  disease.  BeiDg  half  Bltin  and  half  mucous 
niembraae,  it  is  moist  and  more  susceptible  than  the  skin 
itself  to  irritation  by  external  canses ;  being  a  free  border, 
its  circulation  is  terminal,  and  therefore  especially  liable 
to  stagnation .  lis  numerous  ami  deeply  reaching  glandular 
structures,  therefore,  furnish  an  apt  seat  for  chronic  inflam- 
matory changes. 

Blepharitis  (ophthalmia  tarsi,  tinea  tarsi,  sycosis  tarsi) 
includes  all  cases  in  which  the  border  of  the  eyelid  is  the 
seat  of  subacute  or  chronic  ioflamraation.  There  are 
several  types.  The  skin  is  not  much  altered,  but  chronic 
thickening  of  the  conjunctiva  near  the  border  of  the  lid  is 
generally  observed.  The  disease  may  affect  both  lids  or 
only  one,  and  the  whole  length  or  only  a  part. 

In  the  commonest  and  worst  form  the  glands  and  eyelash- 
follicles  are  the  principal  seats  of  the  disease.  The  symp- 
toms arc,  Arm  thickening  and  dusky  congestion  of  the 
border  region,  with  exudation  of  sticky  secretion  from  its 
edge,  glueing  the  lashes  together  into  little  pencils.    Very 
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mild  cases  present  merely  overgrowth  of  laehes  and  excees 
of  Meibomiau  secretion.  But  generally  the  disease  pro- 
greases  ;  little  excoriations,  and  ulcers  covered  by  scab, 
form  along  the  free  border,  and  oflen  minute  pustules  ap- 
pear;  the  thickening  and  vascularity  iacrease;  the  lashes 
are  loosened,  and  free  bleeding  occurs  if  they  are  pulled 
out.  After  months  or  years  of  varying  activity  some  or  all 
of  the  hair-fol licks  become  altered  in  aize  and  direction,  or 
quite  obliterated  ;  and  the  lashes  stunted,  misplaced,  or  en- 
tirely lost.  Ab  the  thickening  gradually  disappears,  little 
lines,  or  thin  seams,  of  scar  forra  just  within  the  edge  of  the 
lid,  and  often  cause  slight  eversion.  The  resulting  expo- 
sure of  the  marginal  conjunctiva,  added  to  the  scaotinesa 
of  the  cilia,  causes  the  disagreeably  raw  and  bald  appear- 
ance termed  Hppititdo:  and  epiphora,  from  eversion,  tume- 
faction, or  narrowing  of  the  puneta  often  results.  Often, 
however,  the  disease  leads  to  nothing  worse  than  the  per- 
manent loss  of  a  certain  number  of  the  lashes. 

In  another  type  the  changes  are  quite  superficial — mar- 
ginal eczema ;  the  patient  is  liable,  perhaps  through  life,  to 
soreness  and  redness  of  the  borders  of  the  lids,  and  little 
crusts,  scales,  or  pustules,  form  at  the  roots  of  the  lashes, 
the  growth  of  the  lashes  not  being  much  interfered  with. 
In  such  people  the  eyes  look  weak  or  tender ;  the  condition 
is  made  worse  by  exposure  to  heat,  dust,  and  wind,  and  by 
long  spells  of  work  (see  Chroaic  Lachrymal  Conjunctivitis, 
p.  114). 

Ophthalmia  tarsi  generally  begins  in  childhood,  and  an 
attack  of  measles  is  a  common  exciting  cause.  It  seldom 
becomes  severe  or  jiersistent  except  from  neglect  of  clean- 
liness in  a  child  with  sluggish  circulation ;  the  patients  are 
generally  antemic,  often  scrofulous,  and  the  condition  is 
then  often  the  result  of  a  previous  more  acute  ophthalmia. 
In  adults  severe  sycosis  of  the  eyelids  may  accompany 
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sjcosia  of  the  bsard,  but,  aa  a,  rule,  no  tendency  to  such 
disease  of  the  skin  is  observed. 

Treatment. — When  the  inflaiuraatory  symptoms  are 
severe  nothing  has  such  a  marked  effect  as  pulling  out  all 
the  laahea.  Ca^ea  of  a  few  weeks'  atanding  may  be  cured 
aud  recurrences  in  older  cases  very  much  relieved,  by  one 
or  two  such  epilations,  together  with  local  remedies.  Lucal 
applications  are  always  needed  (1)  for  the  removal  of  the 
scabs,  {2)  to  subdue  the  inflammatory  symptoms.  A  warm 
alkaline  and  tar  lotiou,  with  which  the  lids  are  to  be  care- 
fully aoakcd  for  a  quarter  of  an  hour  night  and  morning, 
followed  by  a  weak  mercurial  ointment  applied  along  the 
edges  of  the  lids  after  each  bathing,  is  an  efficient  plan  if 
the  mother  will  take  pains.  In  bad  cases  painting,  or  pen- 
cilling, the  border  of  the  lid  with  nitrate  of  silver,  either  in 
atrong  aolution,  or  the  diluted  stick,  or  the  use  of  weak 
copper  drops  is  very  useful  in  addition  to  the  ointment. 
lu  old  cases  with  much  epiphora  the  canaliculus  is  to  be 
slit  up.  The  patients  generally  need  a  long  course  of  iron. 
(F.  1,  2,  3,  6;  15,16;  24,25,  26.) 

A  stye  is  the  result  of  suppurative  inflammation  of  the 
connective  tissue,  or  of  one  of  the  glands,  in  the  niargin  of 
the  lid.  Owing  lo  the  close  texture  of  the  tarsus  and  the 
vascularity  of  the  parts,  the  pain  and  swelling  are  often 
severe,  and  even  alarming  to  the  patient.  The  matter 
generally  points  around  an  eyelash  ;  but  if  seated  in  a 
Meibomian  gland,  it  may  point  either  to  the  border  of  the 
lid  or  to  the  conjunctiva,  rarely  to  the  skin. 

Styes  almost  always  show  some  derangement  of  health, 
especially  of  the  stomach  or  reproductive  organs.  Over- 
use of  the  eyes,  especially  if  ametropic,  is  the  exciting  cause 
in  some  cases ;  exposure  to  cold  wind  in  others.  Styes 
very  apt  to  recur,  singly  or  in  crops,  for  several  weekf 
m on  the. 
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Tbeatment, — A  Btye  may  sometimeB  be  cut  short  if  seen 
quite  early,  by  the  vigorous  uae  of  an  antiphlogistic  lotion ; 
but  HD  iuciaioD  followed  by  hot  fomentatioDe  or  a.  poultice 
is  usually  more  efficacious;  the  puncture  must  be  made 
parallel  to  the  free  border  and  extend  rather  deeply ;  a 
Beer's  knife  or  broad  needle  (Figs.  14G  and  161)  may  be 
used.  The  health  always  needs  attending  to,  and  a  purga- 
tive iron  mixture  often  Buits  better  than  anything  else. 

Some  persons  are  subject  to  very  small  pustulea  or  styes, 
much  more  auperficial  than  the  above,  and  less  closely  as- 
sociated with  derangement  of  health. 

A  Meibomian  gland  is  often  the  seat  of  chronic  over- 
gi-owth,  a  little  tumor  in  tlie  substance  of  (he  lid  being 
the  result  CUeibomian  cyst,  chalazion).  In  a  few  weeks 
or  months  the  growth  becomes  as  large  as  a.  pea,  forming  a. 
firm,  hemispherical,  painless  swelling,  over  which  the  skin 
is  freely  movable.  A  dusky  spot  where  the  tarsal  tissues 
are  thinned  marks  the  conjunctival  aspect,  and  when  spon- 
taneous rupture  has  occurred,  a  flattened  maea  of  granula- 
tion is  found  there.  The  deeper  part  of  the  gland  is  the 
common  seat  of  disease  ;  if,  as  aometimes  happens,  the  part 
near  the  edge  of  the  lid  is  affected,  the  tumor  usually  re- 
mains very  email.  Occasionally  the  growth  pushes  forward 
and  adhesion  occurs;  even  then  it  ia  easily  distinguished 
from  a  aebaceoua  cyst  by  the  firmness  of  its  deep  attach- 
ment. During  ila  course  the  cyst  may  inflame  and  even 
suppurate,  and  in  the  latter  case  it  forms  one  variety  of 
"  stye."  The  same  tumor  may  inflame  several  times,  and 
finally  suppurate  and  shrink,  Like  atyes,  these  tumors  are 
apt  to  continue  forming  one  after  another.  Tliey  are  much 
commoner  in  young  adulta  than  earlier  or  later  in  life,  but 
they  are  now  and  then  seen  in  infants.  Patients  as  often 
apply  for  the  disfigurement,  as  for  any  discomfort,  which 
these  little  growths  occasion. 
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Treatment. — The  cyst  ie  to  be  removed  from  the  inner 
gurface  of  the  Hd  ;  but  if  it  point  forward,  the  iocision  may 
be  in  the  akin.  The  tumor  generally  consists  of  a  soft, 
pinkish,  gelatinous  maas,  or  of  a  gruelly  or  puriform  fluid, 
without  a  cyst-wall.  Sometimes  the  contents  are  very  firm 
and  adberent  (see  Operations). 

Small  yellow  dots  are  sometimes  seen  on  the  iuuer  surface 
of  the  lida,  due  to  little  cheesy  collections  in  the  Meibomian 
glands,  and  caueiag  irritation  by  their  hardness.  They 
should  be  picked  out  with  the  point  of  a  knife. 

Warty  formations  are  not  very  common  on  the  border 
of  the  lid,  and  are  of  little  consequence  except  in  elderly 
people,  in  whom  they  should  be  looked  upon  with  suspicion 
as  possible  starting-points  of  rodent  cancer.  A  small  fleshy, 
yellowish-red,  flattened  growth  is  sometimes  met  with  just 
upon  the  tarsal  border,  and  apparently  seated  at  the  mouth 
of  a  Meibomian  gland.  It  causes  some  irritation,  and 
should  be  pared  o(l'.  Small  pellueid  cysts  are  also  not  un- 
common on  the  lid  border.  Cutaneous  horns  are  occasion- 
ally seen  on  the  akin  of  the  eyelids. 

MolluBcnm  contagioanm  is  partly  an  ophthalmic  disease, 
because  so  often  seated  upon  the  eyelids.  One  or  more 
little  rounded  prominences,  showing  a  small  dimpled  orifice 
at  the  top,  plugged  by  dried  sebaceous  matter,  are  seen  in 
the  akin,  varying  from  the  size  of  a  mustard  seed  to  a 
cherry,  but  usually  not  larger  tban  a  sweet  pea;  at  first 
they  are  hemiapherical,  but  afterward  become  constricted 
at  the  base.  The  skin  is  tightly  stretched,  thinned,  and 
adherent.  The  larger  specimens  sometimes  inflame,  and 
their  true  nature  may  then,  without  due  care,  be  mistaken. 
Each  molluscum  muat  be  removed,  the  white,  lubulated, 
gland-like  mass  which  forms  the  growth  being  squeezed  out 
through  the  incision  made  by  a  knife  or  scissors. 

Xanthelasma  palpebrarum  appears  aa  one  or  more  yellow 
DRtchefl  like  pieces  of  washleather  in  the  skin,  varying  from 
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mere  dota  to  the  size  uf  a  kidney  be       q  texture, 

and  very  little  raiaed.     The  disease  ram  near  tlie 

inner  cantbua,  and  unless  Bymmet       I  11    on  the 

left  side.     It  occurs  chiefly  in  eld    1     p  ho  have 

previously  been  subject  to  become  y  da  k  a  und  the 
eyes  when  out  of  health.  The  patches  are  due  to  infiUra- 
tion  of  the  deeper  parts  of  the  skin  by  groups  of  cells  loaded 
with  yellow  fat.  The  frequency  of  xanthelasma  in  the  eye- 
lids is,  perhaps,  related  to  the  normal  presence  of  certain 
peculiar  granuiar  cells,  some  of  which  contain  pigment,  in 
the  skin  of  these  parts. 

The  pediculufl  pabis  fcrab-lousej,  in  very  rare  cases,  will 
reach  the  eyetasbes  and  flourish  there.  The  lice  cling  close 
to  the  border  of  the  lid,  and  look  like  little  dirty  scabs; 
the  eggs  are  darker,  and  may  also  be  mistaken  for  bits  of 
dirt.  The  absence  of  inflammation  and  the  rather  pecu- 
liar appearances  will  lead,  in  doubtful  cases,  to  the  use 
of  a  magoifjing  glass,  by  which  the  question  will  be  at 
once  settled. 

TTlcers  on  the  eyelids  may  be  malignant,  or  lupous,  or 
syphilitic ;  and  in  the  last  case  the  sore  may  be  either  a 
chancre  or  a  tertiary  ulcer, 

fiodent  cancer  (rodent  ulcer,  flat  epithelial  cancer)  is 
by  far  the  commonest  form  of  carcinoma  afi'ecting  the  eye- 
lids; although  cases  of  eyelid  cancer  occasionally  present 
both  the  clinical  and  pathological  characters  of  ordinary 
epithelioma.  The  peculiarities  of  rodent  cancer  are,  that 
it  is  very  slow,  that  ulceration  almost  keeps  pace  with  the 
new  growth,  and  that  it  does  not  cause  infection  of  lymph- 
atics. It  seldom  begins  before,  generally  not  until  GOD- 
siderably  after,  middle  life,  and  its  course  often  extends 
over  many  years.  Biginning  as  a  "  pimple*"  or  "  wart,"  it 
slowly  spreads,  but  years  may  pass  before  the  ulcer  is  BM 
large  as  a  sixpence.  When  first  seen  we  generally  find  a 
shallow  ulcer,  covered  by  a  thin  scab,  most  often  involving 
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the  skin  at  the  inner  end  of  tiie  lower  lid.  Its  edge  is 
raised,  Binuoua,  nodular,  and  very  hard,  but  neither 
inflamed  nor  tender.  Slowly  extending  both  in  area 
and  depth,  it  attacks  all  tissues  alike,  finally  destroying 
the  eyeball  and  opening  into  the  nose.  In  a  few  very 
chronic  cases  the  disease  remains  quite  superficial,  and 
cicatrization  may  occur  at  some  parts  of  the  ulcerated 
surface.  Now  and  then  a  considerable  nodule  of  growth 
forms  in  the  skin  before  ulceration  begins. 

The  diagnosis  is  generally  easy.  A  long-standing  uieer 
of  the  eyelids  in  an  adult  is  nearly  certain  to  be  rodent 
cancer.  Tertiary  eypkilitic  ulcers  are  much  less  chronic, 
more  inflamed  aod  punched  out,  and  devoid  of  the  very 
peculiar,  hard  edge  of  rodent  ulcer;  moreover,  they  are 
very  rare.  Lupus  seldom  occurs  so  late  in  life  as  rodent 
cancer,  presents  more  inflammation  and  much  less  hard- 
ness, and  ia  often  accompanied  by  lupus  elsewhere  on  the 
cutaneous  or  mucous  surfaces.  Lupus  is  seldom  diflicult 
to  distinguish  on  the  eyelids  from  tertiary  syphilis,  the 
latter  being  more  acute,  more  dusky,  and  showing  more 
I0H8  of  substance,  with  none  of  the  little,  ill-deflned,  soil 
tubercles  seen  in  lupus. 

When  a  chanere  occurs  on  the  eyelid'  the  induration 
and  swelling  are  usually  very  marked,  the  surface  abraded 
and  moist,  but  not  much  ulcerated  ;  the  glands  in  front  of 
the  ear  and  behind  the  jaw  become  much  enlarged.  The 
same  glands  enlarge,  either  with  or  without  suppuration, 
in  lupus  aud  io  many  inflammatory  conditions  of  the  lid. 

Several  cases  are  on  record  in  which  a  hard  chancre 
formed  on  the  palpebral  conjunctiva,  so  far  from  the 
border  of  the  lid  as  to  be  quite  concealed.  I  have  seen 
two  such,  and  Mr,  James  Adams  aod  Mr.  Wherry  have 
each  recorded  one.    In  all  of  these  cases  the  swelling  bora 
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coDsiderable  resemblance  to  a  large  Meibaraian  cyst.  In 
all  there  were  enlarged  glands  and  well-marked  coDBtitu- 
tional  symptom 9. 

Treatment  of  rodent  cancer. — Early  removal  is  of  great 
importaoce,  and  probably  the  more  so  iu  proportion  to  the 
youth  of  the  patient.  Chloride  of  zinc  paste  or  the  actual 
cautery  is  necessary  in  addition  to  the  knife  in  bad  cases  ; 
scraping  may  also  be  employed.  The  disease  ia  very  apt  to 
return  locally.  Even  in  very  advanced  eases,  where  com- 
plete removal  is  impossible,  the  patient  may  be  made  much 
more  comfortable,  aud  life  probably  prolonged,  by  vigorous 
and  repeated  treatment. 

Congenital  ptoaia  Is  a  not  very  rare  affection.  It  may 
be  double  or  unilateral,  is  present  from  birth,  and  its  causa- 
tion is  uuknowti.  I  believe  it  is  never  complete.  It  some- 
times seems  to  diminish  in  the  first  few  years  of  life,  but 
probably  never  disappears.  Although  the  lid  droops,  the 
skin  is  oftea  scanty,  the  lid  being  tight  and  deficient  in  the 
natural  folds.  Operations  have  been  devised  for  producing 
deep  cicatricial  bands,  by  means  of  deep  subcutaneous 
sutures  passed  from  the  brow  to  the  tarsus  (Bowman, 
Pagenstecher,  Wecker).'  These  rather  tedious  procedures 
avoid  the  risk  of  further  shortening  of  the  lid  which  atteuds 
the  simpler  operation  of  removing  an  elliptical  fold  of  skin. 
I  have  obtained  considerable  improvement  from  Pagen- 
stecher's  operation. 

Epicanthns  is  a  rare  condition,  in  which  a  fold  of  skin 
stretches  across  from  the  inner  end  of  the  brow  to  the  side 
of  the  nose,  biding  the  inner  cauthus.  If  it  does  not  dis- 
appear as  the  child's  nose  develops,  an  operation — removal 
of  a  piece  of  skin  from  the  bridge  of  the  nose  (so 
combined  with  canthoplasty)— is  indicated. 


These  may  be  divided  into  the  affections  of  the  secreting 
parts — the  lachrymal  gland  and  ita  ducts;  and  those  of  the 
draiD&ge  apparatus — the  puocta,  cauallculi,  lachrymal  sac, 
and  nasal  duct.  In  the  great  majority  of  cases  the  fault 
lies  entirely  in  the  drainage  system. 

The  flow  of  tears  over  the  edge  of  the  lid,  "  watery  eye," 
is  called  epiphora  or  itillicldium  lacrimaram.  No  useful 
purpose  is  served  by  keeping  the  two  names,  and  only  the 
former  will  be  here  used,  Lackrymation  indicates  the  in- 
creased flow  which  often  accompanies  inflammation  of  the 
eyeball.  (For  Diseases  of  the  Lachrymal  Gland  see  Chap. 
XX.) 

The  drainage  system  may  be  at  fault  in  any  part  from 
the  puncta  to  the  Intyer  end  of  the  nasal  duct. 

The  slightest  change  in  the  position  of  the  lower  punc- 
tum  causes  epiphora.  In  health  the  punctum  is  directed 
backward  against  the  eye;  if  it  look  upward  or  forward 
the  tears  do  not  all  reach  it,  and  some  will  then  flow  over  a 
lower  part  of  the  lid.  Thus  in  paralysis  of  the  facial  nerve 
the  patient  somelinies  comes  to  us  for  epiphora  before  he 
notices  the  other  symptoms  ;  the  watering  is  caused  partly 
by  loss  of  the  compressing  and  sucking  action  of  the 
punctum  that  is  efi^ected  in  winking,  by  those  fibres  of  the 
orbicularis  which  lie  in  relation  with  the  lachrymal  sac, 
partly  by  a  alight  falling  of  the  lid  away  from  the  eye  and 
a  consequent  displacement  of  the  punctum.  The  various 
chronic  diseaaesof  the  border  of  the  lids  (ophthalmia  tarsi), 
and  also  granular  disease  of  the  conjunctiva  (granular 
I;  are  common  sources  of  (1)  tumefaction,  with  narrow- 
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ing,  of  the  puDcta  and  canaliculi ;  (2)  cicatricial  strictare 
of  the  same  parts;  and  in  both  cases  the  puncta  are  dis- 
placed as  well  as  constricted.  Narrowing,  even  to  complete 
obliteratioD,  of  the  puncta,  Js  sometimes  seen  as  the  result 
of  former  inflammation,  of  which  all  traces  have  long  since 
passed  away-  Wounds  by  which  the  canaliculi  are  cut 
across  cause  their  obliteration,  and  epiphora  is  the  result. 

In  all  the  above  cases  the  epiphora  is  accompanied  by  a 
Tisible  change  in  the  size  or  position  of  the  punctum,  none 
of  the  signs  of  inflammation  in  the  lachrymal  sac  or  stric- 
ture in  the  nasal  duct  being  present ;  and  simple  division 
of  the  canaliculus  will  cure,  or  much  relieve  the  watering 
(see  Operations).  This  is,  however,  seldom  necessary  in 
the  epiphora  of  facial  paralysis. 

The  canaliculus  is  occasionally  plugged  by  the  growth 
In  it  of  a  mycelial  fungus,  which,  mingled  with  pus-cells 
and  mucus,  forma  a  yellowish,  or  greenish,  puity-like  con- 
cretion. These  masses  sonaetimes  calcify,  and  are  then 
called  dacryo-liths.' 

Epiphora  not  explained  by  the  above  causes  is  usually 
due  to  obstruction  in  the  nasal  duct,  and  accompanied  by 
distention  and  disease  of  the  lachrymal  sac  from  the  same 
cause.     Primary  disease  of  the  lachrymal  sae  is  rare. 

Obstmction  of  the  nasal  duct  is  usually  caused  by 
chronic  thickening  of  the  mucous  and  submucous  tissues 
lining  the  canal.  Dense,  hard  thickening  causes  a  stric- 
ture, often  very  tight  and  unyielding;  but  obstruction  is 
often  present  though  the  canal  be  of  full  size,  or  perhaps 
even  dilated,'  excess  of  mucus  being  apparently  the  chief 
cause.  Disease  of  the  duct  occurs  at  all  ages,  and  is  much 
commoner  in  females  than   males.^      lu   some  cases  the 
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change  evidently  furma  a  part  of  a  chronic  disease  of  the 

nasopharyngeal  mucous  memlsrane,  but  in  mauy  no  cause 
can  be  assigned.  Sometimes  stricture  is  the  result  of  peri- 
ostitis or  of  necroaia,  and  of  these  conditions  syphilis  (either 
acquired  or  inherited),  scarlet  fever,  and  smallpox  are  the 
commonest  causes.  Injuries  to,  and  growths  in  the  nose, 
or  invading  it,  account  for  a  f«w  cases. 

A  dtricture  may  be  seated  at  any  part  of  the  duct,  hut 
the  upper  end,  where  there  is  often  a  natural  narrowing,  is 
the  commonest  spot. 

Obstruction  of  the  nasal  duet,  by  preventing  the  escape 
of  tears,  leads  to  dUienlion  of  ike  lachrymal  sac,  to  chronic 
thickening  of  its  lining  membrane,  and  increased  secretion 
of  mucus.  The  mucus  may  be  clear  or  turbid.  At  length 
a  point  is  reached  at  which  the  distention  can  be  seen  as  a 
little  swelling  under  the  skin  at  the  inner  canthus  {muco- 
cele or  chronic  dacryo-cystit!a).  This  swelling  can  gener- 
ally be  dispersed  by  pressure  with  the  finger,  the  mucus 
and  tears  either  regurgitating  through  the  canaliculi  or 
being  forced  through  the  duct  into  the  nose.  In  cases  of 
old  standing  the  sac  is  often  much  thickened,  and  may 
contain  pulypi,  and  the  swelling  cannot  then  be  entirely 
dispersed  by  pressure. 

A  mucocele  is  always  very  apt  to  inflame  and  suppurate, 
the  result  being  a  lachrymal  abicesa.  Most  cases  of  lachry- 
mal abscess,  indeed,  have  been  preceded  by  mucocele.  Its 
formation  gives  rise  to  great  pain,  and  to  tense,  brawny, 
dusky  swelling,  which  extending  for  a  considerable  dis- 
tance around  the  sac,  is  sometimes  mistaken  for  erysipelas. 
The  matter  always  points  a  little  below  the  tendo  palpe- 
brarum ;  the  pus  often  burrows  in  front  of  the  sac,  forming 
little  pouches  in  the  cellular  tissue,  and,  if  allowed  to  open 
spontaneously,  a  flstula,  very  troublesome  to  cure,  is  likely 
to  follow.  If  seen  early,  before  there  is  decided  pointing, 
it  is  best  to  open  the  abscess  by  slitting  the  lower  canal- 
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iouluB  freely  into  the  eac,  aod  paesiDg  a  knife  down  the 
DKBiil  duct;  nniestbeam  is  usually  necessBry. 
ence  be  delayed  the  ekin  over  the  sac  soon  becnmea  thinned, 
and  the  abeceas  ia  then  best  opened  through  the  skiD,  by  a 
free  puncture  inclined  downward  and  a  little  outward ;  no 
antcstbetic  ia  necessary,  and  the  resulting  Bcar  is  insignifi- 
cant. When  the  thickening  haa  aubaided,  under  the  use 
of  warm  lead  lotion  dressing,  the  atricture  of  the  duct  is  to 
lie  treated ;  but  the  mucocele  will  form  again,  and  another 
abscess  may  occur  at  any  time,  unleaa  a  free  passage  can 
bo  restored  down  the  naaal  duct. 

Obstinate  chronic  conjunctivitie  is  often  aet  up  by  unre- 
lieved lachrymal  obstruction  (p.  114).  It  has  long  been 
known  that  severe  suppurative  inflammation  was  very 
likely  to  occur  after  any  operation  performed  on  the 
cornea  when  there  was  pus  in  the  lachrymal  sac  (see  Cata- 
ract). These  evidences  of  local  irritation  and  infection  are 
now  believed  often  to  depend  upon  septic  orgauisma,  which, 
owing  to  the  obstruction,  collect  in  the  lachrymal  sac. 

TUEATMDKT   OF    MUCOCELE    AND    LACHRYMAL    StRIC- 

TtiHE. — The  object  aimed  at  is  the  permanent  dilatation 
of  the  atricture;  but  whether  this  can  be  gained  or  not,  a 
free  opening  from  the  canaliculus  into  the  sac  ahoutd  he 
maintained,  so  that  the  secretions  may  be  often  and  easily 
squeezed  out. 

Dilatation  by  probing  (Chapter  XXI.)  is  the  ordinary 
and  best  treatment  for  all  strictures,  whether  there  be 
mucocele  or  not,  the  rule  being  to  use  the  largest  probe 
that  will  pass  readily.  The  probing  is  repeated  every  few 
days  or  less  often,  according  to  the  duration  of  ite  efiect, 
and  often  needs  to  be  continued  for  weeks  or  months.  The 
pntieut  may  sometimes  learn  to  use  the  probe  himself. 
When  the  stricture  is  tough  and  tight  it  ia  beat  at  once  to 
divide  it  by  thrusting  a  strong  backed,  narrow  knife  down 
the  duct,  and  afterward  to  use  probes,  In  casea  where  the 
stricture  ia  quite  soft,  and  the  obstruction  due  rather  to 
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general  thickening  of  the  mucous  membrane  and  over- 
secretion  of  mucua,  than  to  dense  fibrous  thickening,  fre- 
quent washing  out  of  the  duct  with  water,  or  weak  astrin- 
gents, by  means  of  a  lachrymal  syringe,  is  quite  as 
beneficial  as,  and  less  painful  than,  probing.  The  diligent 
use  of  astringent  lotions  to  the  conjuuctiva  is  also  useful, 
particularly  in  soft  strictures,  some  of  the  lotion  reaching 
the  sac  and  duct.  In  cases  of  long  standing,  where  other 
treatment  has  failed  and  the  sac  is  much  thickened,  its 
complete  obliteratiou  by  the  actual  cautery  gives  great 
relief;  extirpation  of  the  lachrymal  gland  is  also  occa- 
sionally practised.  For  refractory  children  and  for  pa- 
tients who  cannot  be  seen  often,  a  style  of  silver  or  lead, 
passed  in  exactly  the  same  way  as  a  probe,  but  worn  con- 
stantly for  many  weeks,  is  very  useful ;  but  \t  may  slip 
JDto  the  sac  out  of  reach  unless  furnished  with  a  bend  or 
head  so  large  as  to  be  somewhat  unsightly.  As  a  rule, 
probing  should  not  be  begun  until  the  inflammatory  thick- 
ening and  tenderness  following  a  lachrymal  abscess  have 
subsided.  If  the  probe  be  used  too  often,  or  with  much 
violence,  or  if  false  passages  be  made,  the  case  may  easily 
be  made  worse  instead  of  better.  It  must  be  confessed,  in- 
deed, that  io  many  lachrymal  cases,  whether  the  stricture  be 
soft  or  firm,  treatment,  however  skilful,  gives  only  partial 
relief  to  the  epiphora. 

Suppuration  of  the  lachrymal  sac,  on  one  or  both  sides, 
sometimes  takes  place  in  newborn  infants  without  appa- 
rent cause ;  if  there  be  much  redness  the  abscess  should  be 
opened,  but  the  suppuration  is  sometimes  chronic,  and 
will  cease  under  the  use  of  astringent  lotions.  The  cases 
of  epiphora  with  contracted  punctum,  which  are  sometimes 
met  with  in  older  children,  may  perhaps  be  the  conse- 
quences of  this  infantile  suppuration. 

Cases  in  which  the  sac  or  duct  is  obliterated  by  injury 
can  seldom  be  relieved. 
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It  is  convenient  to  diatinguish  those  which,  from  the 
outBet,  are  general,  and  affect  the  whole  membrane,  ocular 
and  palpebral  alike,  and  of  which  the  variouB  forms  of 
centagiouB  ophthalmia  are  examples,  from  others  which 
primarily  affect  either  the  ocular  or  the  palpebral  part 
alone.  The  term  "  ophthalmia,"  includes  alt  inflainmatiom  of 
the  conjunctiva,  and  elwuld  not  be  applied  to  any  other  diseases. 
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The  conjunctiva,  like  the  urethra,  is  subject  to  puruIcDt 
inflammation,  and,  like  the  respiratory  mucous  membrane, 
is  liable  to  the  muco-purulent,  and  to  the  membranous  or 
diphtheritic  forms  of  disease.  All  cases  in  which  there  is 
yellow  discharge  are  in  greater  or  less  degree  contagious. 
The  congestion,  which  forma  a  part  of  conjunctivitis,  is 
much  influenced  by  age ;  the  younger  the  patient  the  lees 
is  the  congestion  in  proportion  to  the  discharge,  a  fact  to  be 
borne  in  mind  in  examining  patients  at  both  ends  of  the 
scale. 

Farnlent  ophthalmia  (0.  neonatorum,  tiouorrbceal  0., 
Blennorrhcea  of  the  conjunctiva)  is  generally  due  to  con- 
tagion from  the  same  disease,  or  from  an  acute  or  chronic 
discharge  from  the  urethra  or  vagina,  which  may,  or  may 
not,  be  goDorrhceal.  Muco-purulent  ophthalmia  when 
quickly  passed  on  from  one  to  another,  under  conditions  of 
health  favorable  to  suppuration  (e.  g.,  weakness  after  acute 
esanthems),  may  be  intensiGed  into  the  purulent  form. 
The  presence  of  a  special  form  of  micrococcus  in  the  pus- 
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cells  of  gonorrhcea  and  of  purulent  ophtfaalmia,  described 
I)y  Neisser  in  1879,  has  been  confirmed  by  Sattler,  Wid- 
niark,  and  many  others.  The  coccus  is  aaid  (1)  to  I 
absent  in  some  of  the  milder  forms  of  infantile  ophthalmia  ; 
(2)  when  cultivated  to  be  capable  of  producing  purulent 
ophthalmia  by  inoculation  ;  (3)  to  be  usually  present  in  the 
vagioal  discharge  of  women  whose  babies  have  purulent 
ophthalmia,  (jonorrhcea  was  experimentally  produced  by 
inoculation  with  pus  from  purulent  ophthalmia  long  before 
the  days  of  bacterial  pathology.  Like  gonorrhcea,  puru- 
lent ophthalmia  may  occur  more  than  once.  It  varies 
greatly  in  severity,  but  ia,  on  the  whole,  much  worse  in 
adults  than  in  infants,  perhaps  because  there  is  much  more 
adenoid  tissue  in  the  conjunctiva  of  adults  than  of  babies 
(Widmark).  The  quality  of  the  infecting  discharge  no 
doubt  has  much  influence,  severe  forms  being  generally 
caused  by  inoculation  from  a  recent  or  severe  case;  but 
chronic  discharge  may  also  give  rise  to  a  severe  attack. 
The  health  of  the  recipient  and  the  previous  condition  of 
the  eyelids  exert  an  important  influence,  and  if  the  lida  be 
granular,  various  slight  causes  sometimes  bring  on  severe 
purulent  ophthalmia. 

The  disease  sets  in  from  twelve  to  about  forty-eight  hours 
after  inoculation  ;  in  infants  the  third  day  ader  birth  is 
almost  invariably  given  as  the  date  when  discharge  was 
flrst  noticed.  Itchiness  and  alight  redness  of  conjunctiva 
HOOD  pass  on  to  intense  congestion  of  conjunctiva,  with 
chemosis,  tense  inflammatory  swelling  of  the  lids,  great  pain 
and  discharge.  The  discharge  at  flrst  is  serous,  or  like 
turbid  whey,  but  soon  becomes  more  profuse,  creamy  (puru- 
lent), and  yellow,  or  even  slightly  grceniah.  Dark,  abrupt 
ecchymoses  are  often  present.  The  lids,  always  swollen, 
hot  and  red,  in  bad  cases  become  very  tense  and  dusky. 
The  upper  lid  hanga  down  over  the  lower,  and  is  often  so 
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stiff  iliat  it  cannot  be  completely  everted.  The  coDJunctiva 
is  Bucculent  and  easily  bleeds. 

The  disease  if  untreated  declines  spontaueously,  and  the 
discharge  almost  ceases  id  about  six  weeks,  the  palpebral 
conjunctiva  being  left  thick,  relased,  and  more  or  less 
granular.  Cicatricial  changes,  identical  with,  but  less 
severe  than,  those  resulting  from  chronic  granular  lids,  and 
anakigoua  to  what  occurs  in  stricture  of  the  urethra,  some- 
times follow;  considerable  permanent  thickening  of  the 
ocular  conjunctiva  may  also  occur. 

There  is  a  great  risk  to  the  curnea  in  this  disease,  partly 
from  strangulation  of  the  vessels,  partly  from  the  lucal  in- 
fluence of  the  discharge.  If  within  the  first  two  or  three 
days  the  cornea  becomes  hazy  and  dull,  like  that  of  a  dead 
fish,  there  is  great  risk  that  total  or  extensive  sloughing 
will  occur.  In  iviany  of  the  milder  cases  ulcers  form  a  little 
below  the  centre,  and  rapidly  cause  perforation.  In  other 
cases  clear  deep  ulcers  form  close  to  the  edge  of  the  cornea. 
In  a  large  number  of  the  infantile  cases  no  corneal  daraage 
occurs.  Either  one  or  both  ey-es  may  be  attacked  ;  in  adults 
one  eye  often  escapes ;  in  infants,  where  the  inoculation 
occurs  during  birth,  both  eyes  almost  alwaye  auSer. 

Treatment. — If  only  one  eye  be  affected,  and  the  patient 
be  old  enough  to  obey  orders,  the  sound  eye  must  be  cov- 
vered  up  with  the  shield  introduced  by  Dr.  Buller;  take 
two  pieces  of  ludia-rubher  plaster,  one  41",  the  other  4" 
square,  cut  a  round  window  in  the  middle  of  each,  and 
stick  them  together,  with  a  small  watch-giass  inserted  into 
the  window.  The  plaster  is  fixed  by  its  free  border,  and 
by  other  strips,  to  the  nose,  forehead,  and  cheek,  and  the 
patient  looks  through  the  glass;  the  lower-outer  angle  ia 
left  open  tor  ventilation ;  particular  attention  is  to  be  paid 
to  the  fastening  on  the  nose.  All  concerned  are  to  be 
warned  as  to  the  risk  of  contagion  and  the  means  of  con- 
''eying  it.     The  essential  curative  measures  are — (1)  Fre- 


quent  removal  of  the  discharge  by  the  free  use  ( 
aniiseptic  or  astringent  lotions  (F.  3,  19,  20,  23,  28,  29). 
Every  hour,  day  aad  night,  the  lids  are  gently  opened  and 
the  discharge  removed  with  soft  bits  of  moistened  rag  or 
cotton  wool ;  or  a  syringe  or  irrigation  apparatus  such  as 
the  hollow  speculum  or  retractor  described  by  Mr.  Edgar 
Browne  and  Mr.  Collins,  may  be  used.'  In  adults,  where 
the  swelling  ia  often  extreme  and  very  brawny,  the  cleans- 
ing must  be  done  very  geutly  lest  the  congestion  and  irri- 
tability be  increased.  (2)  Iodoform,  at  first  extensively 
tried,  has,  I  believe,  not  given  satisfaction  in  this  disease. 
Many  surgeons  greatly  prefer  weak  nitrate  of  silver  (F.  3) 
to  ail  other  remedies.  (3)  Strong  solutions  of  nitrate  of 
silver,  or  the  mitigated  solid  nitrate  (F.  1  and  2),  are  of 
great  service  in  shortening  the  attack  and  lessening  the 
risks,  and,  whatever  other  treatment  be  adopted,  they 
should  be  used  in  all  severe  cases  unless  specially  contra- 
indicated.  A  ten-  or  twenty-grain  solution  ia  brushed 
freely  over  the  conjunctiva  of  the  lids,  everted  as  well  as 
possible,  and  freed  from  discharge.  If  the  mitigated  stick 
is  used  more  care  is  needed  ;  and  to  prevent  too  great  an 
effect,  it  is  to  be  washed  off  with  water,  after  waiting  about 
fifteen  seconds.  These  strong  applications  must  be  made 
by  the  aurgeon.  The  pain  caused  by  them  is  lessened,  and 
the  benefit  increased,  by  free  bathing  with  cold,  or  iced 
water  afterward.  The  application  is  not  to  be  repeated 
until  the  discharge,  which  will  be  markedly  lessened  for 
some  hours,  has  begun  to  increase  again  ;  once  a  day  is 
enough  in  many  cases.  I4j  Between  the  cleansings  either 
warm  or  cold  applications ;  warmth  ia  often  preferred  by 
the  patienL  (5)  In  the  early  stage,  in  adults,  several 
leeches  to  the  temple  will  give  relief,  or,  if  the  swelling  be 
very  tense,  we  may  divide  the  outer  canthus  with  scissors 
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or  knife,  and  thus  both  bleed  and  relax  the  parts  at  the 
same  time.  Removal  of  the  ring  of  coDJunctiva  which 
overlaps  the  cornea  ia  valuable  when  the  cheniosia  is  severe. 
The  late  Mr.  Critchett,  in  a  very  bad  case,  divided  the  upper 
lid  vertically  acroaa,  and  kept  its  two  halves  turned  upward 
by  sutures  fastened  to  the  forehead,  at  once  relieving  the 
tension  of  t!ie  lids  and  rendering  the  conjunctiva  accessible. 
(6)  The  lids  should  be  often  anointed  with  a  simple  oint- 

The  following  additional  precautions  are  important: 
Strong  nitrate  of  silver  applications  are  unsafe  in  the 
earliest  stage,  before  free  discharge  has  set  in,  and  also  in 
cases  where,  even  later  Id  the  disease,  there  is  much  hard 
brawny  swelling  of  the  ocular  conjunctiva,  and  compara- 
tively little  discharge  ;  oases,  in  fact,  approaching  the  con- 
dition known  p  diphtheritic  ophthalmia.  In  these,  either 
very  cold  or  very  hot  applications,  leeches,  cleanliness, 
and  weak  lotions,  should  be  chiefly  relied  upon.  Ice  and 
leeches  are  seldom  advisable  for  infants.  It  is  of  extreme 
importance  to  begin  treatment  very  early,  for  the  cornea 
is  oflen  irreparably  damaged  within  two  or  three  days. 
The  patienU,  if  adults,  are  often  in  feeble  health,  and  need 
supporting  treatment.  Ulceration  of  the  cornea  does  not 
con t rain dicate  the  use  of  strong  nitrate  of  silver  if  the  dis- 
charge is  abundant.  Treatment  must  be  continued  so  long 
as  there  is  any  discharge,  for  a  relapse  of  purulent  dis- 
charge often  takes  place  if  remedies  are  discontinued  l^o 
Boon. 

The  systematic  prevention  of  ophthalmia  neonatorum  by 
the  cleansing  and  disinfection  of  the  eyes  of  every  infant 
immediately  after  birth,  sometimes  preceded  by  disinfec- 
tion of  the  maternal  passages,  has  been  introduced  by 
Cred6  during  the  last  three  or  four  years,  and  is  largely 
carried  out  in  many  lying-in  hospitals,  especially  on  the 
Continent.    Crede  applies  a  few  drops  of  a  2  per  cenLsolu- 
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don  of  nitrate  of  ailver  (about  8  gr.  to  Jj)  to  the  cnnjiiDC- 
tival  sac  oDce.  Various  other  agents  or  weaker  Bolutions 
of  silver  have  been  used.  Tlie  general  result  of  such  nieas- 
urcB  has  been  to  reduce  the  number  of  cases  iu  an  astonish- 
ing degree ;  and  aa  it  is  calculated  that  about  a  third  of  all 
the  blind  in  Europe  have  become  so  by  the  ravages  of  this 
disease,  considerable  iniporLance  is  to  be  attached  to  the 
general  adoption  of  Credo's  principle  by  medical  men  and 
raidwives.' 

Haoo-paralent  ophthalmia.— The  commonest  and  best 
characterized  of  the  acute  ophthalmia:  is  the  ao-called 
catarrhal  ophthtitmia.  The  name  is  a  bad  one,  for  neither 
does  the  disease  form  part  of  a  general  catarrh  of  the 
respiratory  tract,  nor  does  it  show  the  tendency  to  relapse 
so  characteristic  of  catarrh,  nor  does  it  seem  to  be  caused 
by  cold.  The  disease  attains  its  height  very  quickly, 
almost  always  attacks  both  eyes,  and  gets  well  spontane- 
ously in  about  a  furtuigbt.  There  are  great  coiigi>stion, 
ranch  gritly  pain,  which  often  prevents  sleep,  spasm  of  the 
lids,  free  muco-purulenC  discharge,  and,  in  many  cases, 
ecchyraotic  patches  in  the  cmjunctiva.  The  lids  are  some- 
what swollen  and  red,  but  never  tense,  and  the  cornea 
seldom  suffers. 

This  disease  seems  to  be  much  oftener  communicated 
from  person  to  person  than  purulent  ophthalmia,  for 
which  it  is  sometimes  mistaken.  It  varii's  much  in 
severity,  even  in  different  members  of  ihe  same  household, 
who  catch  it  almost  at  the  same  time,  but  attacks  all  ages 
indiscriminately.  It  is,  I  believe,  cotiimnnest  iu  warm 
weather,  or  perhaps  at  the  change  from  cold  to  warm.  It 
is  rare  to  iind  that  the  patient  bas  suHered  from  the  disease 
bef.ire.  Any  mihl  antiseptic  lotion  will  cut  it  short, 
nitrate  of  silver  (P.  3)  being  the  best. 
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Troublesome  ophthalmia,  with  mueo  purulent  dUehaTt/e,  is 
common  id  cbildrcD  after  exanlhemata,  eepeciallj  menaleH. 
It  runs  &  less  definite  course  thau  the  preceding  disease, 
shows  but  little  tendency  to  spontaneous  cure,  and  is  very 
often  complicated  with  phylclenular  ulcers  of  the  cornea, 
blepharilii<,  and  eruptions  on  the  face  ;  the  patients  are  fre- 
queutly  Btrunioiis,  The  discharge  is  seldom  so  abundant 
as  in  the  disease  just  considered.  The  treatment  is  often 
troublesome,  and  many  changes  have  to  be  tried  ;  weak 
nitrate  of  silver  lotiimH  (F.  3),  with  the  use  of  the  yellow 
ointment  (F.  12  to  15),  or  boracic  acid  ointment,  both  to 
the  skin  and  conjunctiva,  or  calomel  dusted  into  the  eye, 
are  the  best  local  means;  atropine  alone  ollen  increases 
the  irritation.  Careful  attention  to  health  is  necessary. 
The  patients  should  not  be  confined  to  the  house,  bui,  with 
a  large  shade  over  both  eyes,  should  lake  plenty  of  exer- 
cise in  fine  weather.  Th6  eyes  nhould  not  be  bandaged  in 
any  form  of  ophthalmia,  and  poultices  are  very  seldom  tuU- 
able. 

Some  forms  of  acute  conjunctivitis,  vvith  little  or  no  dis- 
charge, are  seen  both  in  children  and  adults,  which  do  not 
conform  to  the  above  types,  and  are  of  comparatively  slight 
importance.  Many  such  appear  to  depend  on  changes  of 
weather  or  exposure  to  cold,  and  are  complicated  with 
phlyctenule.  A  few  are  distinctly  rheumatic.  The  con- 
junctiva is  involved  more  or  less  in  herpes  zoster  of  the 
ophthalmic  division  of  the  fi.fth  nerve,  in  erysipelas  of  the 
face,  in  the  early  stage  of  measles,  and  slightly  in  eczema 
of  the  face.  Slight  degrees  of  chronic  conjunctivitis  are  set 
up  by  various  local  irritants,  dust,  smoke,  cold  wind,  etc., 
and  by  the  strain  attending  the  use  of  the  eyes  without 
glasses  in  cases  of  hypermelnipia.  Mention  must  be  made  of 
the  cases  sonietijiies  seen  in  children,  wJiere  an  ophthalmia 
appears  to  form  part  of  an  impeligimms  or  herpetic  erup- 
tion on  the  face,  with  which  it   is   simultaneous.     These 
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agHio  differ  from  the  commoner  cases,  in  which  the  lids, 
chet;k,  ami  liaing  membrane  of  the  iioee  are  irritated  into 
an  eruptioD  by  tears  and  discharge  from  a  preesieting  con- 
junclivilia. 

Muco-purulenl  ophthalmia,  of  any  kind,  becomes  a  very 
important  affdir  if  it  breaks  out  in  schools  or  armies,  etc., 
where  granular  disease  of  the  eyelids  is  prevalent  (p.  115). 

MembranouB  and  diphtheritic  ophthalmia. — In  a  fon 
cases  of  ophthalmia,  either  purulent  or  muco-purulent,  the 
discharge  adheres  to  the  conjuneUva  in  the  form  of  a  mem- 
brane {tnemt/ranoue  or  croupous  oplilhalmki).  Siill  more 
rarely,  iu  addition  to  membrane  on  the  surface,  ihe  whole 
depth  of  the  conjunctiva  is  stiffened  by  solid  exudation, 
which  much  impairs  the  mobility  both  of  the  lids  and  eye- 
ball, and,  by  compressing  the  vessels,  prevents  the  forma- 
tion of  free  discharge,  and  places  the  nutrition  of  the  cornea 
in  great  peril.  It  is  to  the  latter  cases  that  the  term  dipli- 
Oierilic  has  been  limited  by  most  authors;  but  we  find  many 
connecting  links  between  the  two  types,  and  between  ^ch 
of  them  and  the  ordinary  purulent  and    muco-purulent 

It  is  of  much  consequence  in  practice,  both  for  prognosis 
and  treatment,  to  recognize  the  presence  of  membranous 
discharge  and  of  solid  iniilLration,  in  any  case  of  opb- 
ibalniia;  for  the  liability  to  severe  corneal  damage  is 
much  increased  by  either  of  iheae  conditions,  especially  by 
the  latter.  The  membrane  may  cover  the  whole  inwide  of 
the  lids,  or  it  may  occur  in  separate,  or  in  conilueot, 
patches;  it  often  begins  at  the  border  of  the  lid,  and  is 
seldom  found  on  the  ocular  conjunctiva.  It  cau  be  peeled 
off,  the  cimjunctiva  beneath  bleeding  freely  unless  infil- 
trated and  solid ;  iu  the  latter  cose  the  membrane  is  more 
adherent,  the  conjunctiva  is  of  a  palish  color,  and  scarcely 
bleeds  when  esposed,  and  there  is  little  or  no  purulent  dis- 
urge.    In  most  cases  the  solid  products,  whether  mem- 
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brane  nr  deep  infiltration,  pass  after  aome  days  into  a  stage 
of  licjiiefactiiin,  wi[h  free  pu  rulent  secretiun.  lu  rare  cases 
the  membrane  fiirms  anii  re-fiirnis  fur  months.  As  regHrds 
cause,  (1)  very  rarely  llie  process  creeps  up  to  the  conjuuc- 
tiva  from  the  nose  in  cases  of  primary  ilipiiLheria,  or  ie 
caused  by  iuocuJation  of  the  cimjuneiiva  with  membrane; 
whilst  iu  a  few  the  ophlhulntia  forms  the  lirat  symptom 
of  general  Hiphtlieria,  or  of  masked,  or  anomalous  scarlet 
fever.  (2)  M  >re  commonly  it  is  part  <>(  a  diphtheritic 
type  of  iuflamraatiun  following  some  acute  illness.  (3)  It 
may  be  oauaod  by  the  overuse  of  caustics  in  ordinary 
purulent  ophthalmia  (p.  108).  (4)  It  may  be  due  to  con- 
tagion, either  from  a  similar  case  or  frimi  a  purulent  oph- 
thalmia, or  a  gonorrhoea,  tlie  diphtheritic  type  depending 
on  some  peculiarity  in  the  health  or  tissues  of  the  recipient. 
Membranous  and  diphtheritic  ophthalmia  are  seen  most 
often  in  children  from  two  to  eight  years  old,  less  com- 
monly in  adulls  and  iufanls.  It  is  commoner  in  North 
Germany  than  in  other  parts  of  Europe,  but  severe  and 
even  fatal  cases  are  well  known  in  our  own  country.  In 
two  cases  I  have  seen  the  same  condition  attack  the  skin  of 
the  eyelids  and  cause  Bh>ug!iiog  patches. 

In  treaimeiit  the  cardinal  point  is  not  to  use  nitrate  of 
silver  in  any  form  when  there  are  scanty  discharge  and  much 
solid  infiltration  of  the  cunjunctiva.  The  agents  to  be 
relied  upon  are  r  (I)  either  ice  or  hot  fomeutatlims;  ice,  if 
it  can  be  used  continuously  and  well;  fomentaiions,  to 
encourage  liquid  exudation  and  determination  to  the  skin 
if  the  cold  treatment  cannot  be  carried  out,  or  fails  to  make 
any  impression  on  the  case;  (2)  leeches,  if  the  patient's 
stale  will  bear  them;  t3)  great  cleanliness.  The  presence 
of  membrane  is  no  bar  to  the  use  of  caustics,  provided  that 
the  conjunctiva  is  succulent,  red,  and  bleeds  easily.  Mr. 
Tweedy  strongly  advises  quinine  lotion  used  very  frequently 
(F.  27). 
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ibe  local  tiae  of  Btropioe  aometimea  gives  rise  to  a  pecu- 
liar  in  flam  ma  lion  of  the  conjunctiva  and  skin  of  the  liila — 
"atropine  irritation."  The  conjunctiva  of  the  HiJb  becomes 
vascular,  thickened,  and  even  granular,  aud  usually  the 
skin  reddened,  slightly  escoriat«d,  and  somewhat  shining. 
This  effect  of  atropine  is  comninneat  in  old  people.  Some 
persons  are  very  auseeptihle,  aud  cannot  bear  eveo  a  drop 
or  two  without  suffering  in  some  degree.  Daturine  and 
duboisia  cause  less  irriCHtion  and  may  be  used  iustead, 
unless  it  be  safe  to  disuse  all  mydriatics  for  a  few  days. 
An  ointment  containing  lead  and  zinc  should  be  applied 
to  the  lids,  and  zinc  or  silver  lotion  to  the  conjunctiva; 
sometimes  glycerine  suits  better  than  ointment.  Eseriue 
sometimes  causes  identical  symptoms. 

In  susceptible  persons  I  have  not  found  this  peculiar 
infl-immation  prevented,  either  by  the  use  of  solutions  made 
with  antiseptics  or  by  the  employment  of  a  solution  of 
atropine  quite  freshly  made. 

Partial  Diseases. 

Orannlar  ophthalmia  (trachoma)  is  a  very  important 
malady,  characterized  by  slowly  progressive  changes  in  the 
conjunctiva  of  the  eyelids,  in  consequence  of  which  this 
membrane  becomes  thickened,  vascular,  and  roughened  by 
firm  hemispherical  elevations,  instead  of  being  pale,  thin, 
and  smooth.  The  change  usual  ly  begins  in  the  conjunctiva 
of  the  lower  lid,  eslending  to  the  submucous  tissue  of  both 
lids  at  a  later  period,  and  giving  rise  to  the  growth  of  much 
organized  new  tissue  in  the  deep  parts  of  the  conjunctiva. 
This  tissue  is  afterward  partly  absorbed  and  partly  con- 
verted into  dense,  tendinous  ecar,  which  by  very  slow 
shrinking  often  gives  rise  to  much  trouble.  It  is  important 
to  remember  that  the  conjunctiva  in  this  disease  dues  not 
ulcerate,  and  that  the  prominences  are  not  "  granulations" 
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in  the  pathnlngical  sense.'  There  have  been,  and  still  are, 
extraorttinary  diffyreneeB  of  iipiuion  aa  to  the  origin  and 
nature  of  the  "granulations"  or"  trachnma  bodies "  in  this 
disease.  The  latest  researches  favnr  the  view  that  they  are 
not,  as  had  been  held,  derived  either  fmm  natural  lymphatic 
follicles  or  fnim  tubercular  glands,  but  that  they  are  entirely 
new  slrnctures.  The  question  is  very  difficult,  whether 
from  the  histological  or  the  clinical  piiiit  of  view,  though 
wc  ruHj  hope  that  it  will  be  simplified  if  Saltler's  view  that 
trachoma  U  due  to  a  specific  coccus  be  confirmed  (1881 
and  1882),  Fig.  41  shows  a  section  through  some  recent 
trachoma  hudits. 


The  dieease  is  first  shown  by  the  presence,  on  the  lower 
lid,  of  a  number  of  roundeil,  pale,  semitransparent  bodies 
like  little  grains  of  boiled  sago,  or  snmelirnes  looking  like 
vesicles;  the  so-called  "vesicular,"  or  "e»gi>-grain,"  or 
"fi.Ilicular"  granulations  (Fig.  42).  Judging  clinically, 
they  are,  to  a  certain  degree,  normal,  and  are  seen,  espe- 
cially on  the  lower  lids,  in  many  young  persona  with  slight 
ophthalmia  who  never  afterward  suffer  from  true  granular 
lids.  Such  mild  cases,  in  which  no  parts  deeper  than  the 
normal  lymphatic  follicles  and  papilla  are  affected,  and  in 
which  recovery  takes  place  without  cicatricial  changes,  sre 

iiB  ■»■»  Ilul  RaebluiauD  luakw  s  contimr;  nuutmtax. 


DISEASES    OF    THE    CONJUNCTIVA.  115 

by  Snemiscli  aad  snnie  other  aulhors  placed,  uoder  the 
Dame  of  conjimclivilis  follicuturU,  id  a  Beparate  category 
from  the  granular  disease;  the  two  cooditioDa  beiog  sup- 


posed due  to  radically  different  causes.  But  the  frequent 
coinciilence  of  Iransitional  forms  in  the  earae  case,  the  fact 
that  bi>th  "follicular  cnnjunetivitia"  and  well-marked 
granular  disease  adrnittedly  occur  under  the  stime  general 
condilion.",  and  that  in  a  piven  case  the  diatiiicliiius  between 
"fulliu[es"and  "granulations"  often  cannot  be  made  until 
it  is  known  whether  or  no  cicatricial  changes  will  occur, 
certainly  much  lessen  the  cliaicul  value  of  the  asserted 
pathological  difftrence, 

Granular  disease  is  very  important  because  it  greatly 
increases  the  susceptibility  of  the  conjunctiva  to  take  on 
acute  inflanjnialii)n  and  to  produce  contagious  discharge; 
makes  it  less  amenable  to  treatment,  and  very  iiable  to 
relapsra  of  ophthalmia  for  many  years;  and  often  gives 
rise  to  deformities  of  the  lid  and  to  serious  damage  <^t'  the 
cornea.  In  omwded  poor-law  schools  we  see  many  cases 
of  granular  lids  in  which  there  is  no  history  of  an  acute 
attack  having  ever  occurred,  but  in  ordinary  practice  it  is 
rare  to  see  suuh. 

Chronic  granular  disease  is  the  result  (1)  of  prolonged 
overcrowding,  or  rather  of  long  residence  in  badly  venti- 
lated and  damp  rooms;  it  used  to  be  very  abundant  in  the 
army  and  navy,  and  is  still  seen  in  great  perfection  in 
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workhouse  achoolB;  (2)  a  generBllj  low  state  of  health,  do 
doubt,  iDcreasea  the  BUBcejiLihilitj  to  U;  (3)  it  is,  atteris 
paribus,  commonest  and  most  quickly  produced  in  children  ; 
(4)  certain  racea  are  peculiarly  liable  to  Buffer — e.g.,  the 
Irish,  the  Jews  and  some  other  Eastern  races,  and  some  of 
the  German  and  French  races.  The  IriBh  and  Jews  carry 
it  with  thera  all  over  the  world,  and  transmit  the  liability 
to  their  desceDdanta  wherever  they  live.  Negroes  ia 
America  are  said  to  be  almost  exempt ;  (5)  damp  aud  low- 
lying  climates  are  more  productive  of  it  thao  others;  thus 
it  ia  rare  in  Switzerland.  Pusaibly  what  are  now  race 
tendencies  may  he  the  expression  of  climatal  conditions 
acting  on  the  same  race  through  many  generations.  When 
accompanied  by  discharge  ihe  disease  is  contagious  ;  and  it 
is  generally  held  that  the  discharge  from  a  case  of  trachoma 
is  specific— i.  e.,  that  it  will  give  rise  by  contagion,  not  only 
to  mucopurulent  or  purulent  ophthalmia,  but  to  the  true 
granular  disease.  This  point  ia  clinically  difficult  to  decide, 
but  my  own  experience  inclines  me  to  accept  the  above 
view.  It  is  still  more  difficult  clinically  to  decide  whether 
the  trachoma  growths,  apart  from  discharge,  are  caused  by 
contagion  or  by  the  influence  of  non-vital  causes  such  ng 
damp  and  impure  air.  In  its  present  phase  the  question  is 
one  of  micrococci,  and  it  is  very  important  that  Battler's 
investigations  should  be  repeated.' 

Those  who  practise  in  the  array,  or  who  have  charge  of 
auch  institutions  as  pauper  schools,  will  find  that  in  prac- 
tice the  causes  of  the  chronic  granular  condition  are  inex- 
tricably mixed  up  with  all  kinds  of  facilities  for  contagion, 
and  that  it  wilt  be  necessary  to  fight  agiinst  two  enemies — 
the  causes  of  spontaneous  chronic  granular  disease,  and  the 
sources  of  contagious  discharge.     The  former  is  to  be  com- 

ij  high  iiithorltiw  heiJ  fora  Inng  liniB  thnt  the  chronlcdlwaM  hi  conlMjtCnni, 
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bated  hy  improved  hygienic  conditions,  especially  by  free 
venlilalion,  dry  air,  abundant  iipen-air  exercise,  and  Im- 
provement of  the  general  vignr.  'i  he  Buiirces  of  cunlagion 
are  emlless,  eepetially  bince,  as  has  been  stated,  grantilar 
patients  are  liable  to  relapseB  of  miico- purulent  diat'harge 
fri>m  almifflt  any  slight  irrilation.  Frec[uent  inspecliun  of 
all  the  eyes,  rigid  separation  of  all  who  show  any  discharge 
or  are  knmvn  as  especially  subject  to  relapses,  arrange- 
ments for  washing  such  as  will  prevent  the  use  of  towels 
and  water  ill  ctmimon,  extreme  care  against  the  introduc- 
tion of  conlagious  cases  from  withimt,  such  are  the  chief 
preventive  measures.  Extra  precautious  will  he  needed  in 
lime  of  war  or  famine,  or  when  measles  or  scarlet  fever  are 
prevalent,  or  during  marches  through  hot,  sandy,  or  windy 
dislricts. 

The  euralive  irealment,  when  discharge  is  present,  does 
not  differ  from  that  of  the  acute  ophthalmia  already  given. 
The  use  of  strong  aatringenls  (solid  sulphate  of  copper)  or 
caustics  (nitrate  of  silver  in  strong  solution,  or  in  ihe  mili- 
gated  aolid  pencil),  however,  is  generally  needed  in  order 
to  make  much  impression  on  the  granular  state  of  the  lids. 
The  lids  being  thoroughly  everted,  are  touched  all  over 
with  one  or  other  application,  and  this  ia  repeated  daily,  or 
less  often;  some  experience  being  required  bef.re  we  can 
decide  how  often  to  touch  the  eyelids  in  each  case.  By 
careful  treatment  on  this  principle  most  patients  may  be 
kept  comfortably  free  from  active  symptoms,  many  relapses 
may  be  prevented,  the  duration  of  the  disease  shortened, 
and  the  risks  of  secondary  damage  to  the  cornea  much 
lessened.  Do  what  we  will,  however,  granular  disease 
when  well  established,  is  most  tedious,  and  fastens  many 
risks  aud  disabilities  on  its  subjects  for  years  to  come. 

For  routine  treatment  on  a  large  scale,  nothing  is  so 
effectual  as  nitrate  of  silver,  either  a  ten  or  twenty  grain 
solution  or  the  mitigated  soltd  point  (F.  1  and  2).     But 
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silver  has  the  disadvantage  of  sometimea  permaneDtly 
Htaiaing  the  conJiiDctiva  after  long  use,  ami  in  very  chrimic 
oases  I  thiuk  either  sulphate  of  copper  or  the  lapis  divinus 
(F.  5)  is  to  be  preferred,  especially  as  the  patient  may 
sometimes  be  taught  to  evert  his  own  lids  and  use  it  him- 
self. The  solid  mitigated  nitrate  of  silver  Deeds  washing 
off  with  water  at  tirst  (p.  107J,  but  in  old  cases  it  ia  often 
better  not  to  do  so. 

Results  of  granular  disease. —Friction  by  the  granula- 
tions of  the  upper  lid  (a,  Fig.  43),  especially  in  cases  of 

Fig.  43. 


long-standing  where  some   scarring  is  prescDt  (fi),  often 
causes  cloudiness  of  the  cornea,  partly  from  ulceration,  but 


L 


n1  y  from  the  growth  of  a  layer  of  new  and  very  vascular 
tissue,  just  beneath  the  epithelium  (prnmiw)  (.Fig.  44).     Id 
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later  periods  the  conjunctiva  and  deeper  tissues  are  ehort- 
ened  and  puckered  by  the  acar  fullowing  absorption  of  the 
"granutatioua"  {Ftg.  42,  6).  These  changes,  when  severe, 
often  lead  to  inversion  of  the  bonier  of  the  lid  (enlropioa)  ; 
when  slighter,  some  or  all  of  the  laitbes  may  be  distorted  so 
as  to  rub  against  the  cornea,  tvitbout  actttally  turning  in- 
ward (dislickiasig,  irieliifisis);  and  these  conditions  are 
ofien  combined  with  pannus.  I'annus  begins  beneath  the 
upper  lid,  its  vessels  are  superficial  and  continuous  with 
those  of  the  conjunctiva,  and  are  distributed  in  relation  to 
the  parts  covered  by  the  lid,  not  in  reference  to  the  struct- 
ure of  the  cornea  (Fig.  ■15),  The  proper  corneal  tissue 
sufl'ers  but  little  except  where  ulcers  occur;  but  when  the 
vascularity  is  extreme  it  may  soften  and  bulge,  even  with- 
out ulcerating. 

Faunua  disappears  when  the  g^ranular  lid  or  the  displace- 
ment of  lashes  is  cured.  Very  severe  and  universal  pannus 


is  sometimes  best  treated  by  artificial  inoculation  with 
purulent  ophthalmia,  the  inflammation  being  followed  by 
obliteration  of  vessels  and  clearing  of  the  cornea;  but  this 
treatment  needs  great  judgment  and  caution.  More  re- 
cently an  infusion  of  the  seeds  known  in  commerce  as 
Jeiiuirity"  (F.  40)  has  been  introduced  into  Europe  by 
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de  Wecker.    It  acts  in  much  the  same  way  as  pua  from 

purulent  ophthalmia,  but  leasBeverely;  u  very  acute  attack 
of  diphtheritic  or  puruleut  ophthalmia  with  much  ewelliDg, 
comes  on  a  few  hours  after  the  iufueion  has  beeu  used,  lasts 
a  fi^w  days,  aud  is  followed  by  more  or  less  shriukiDg  of  the 
trachoma  bodies  aud  of  the  vessels.  It  occasionally  causes 
glandular  swellings  in  the  nei'.k  and  considerable  general 
disturbance.  Repeated  attacks  may  be  induced  with  aatety 
at  intervals  of  a  few  weeks.  Jequirity  probably  depends 
for  its  action  upon  a  non-organized  ferment  such  as  is  found 
in  some  other  seeds.  Sattler  believed,  from  experiment, 
that  a  specific  bacillus  was  the  active  agent  (1883),  but  his 
results  have  been  negatived  by  Wiudmark,  Kleio,  and 
several  others;  whilst  an  albuminous  extract  tree  from 
organisms,  but  possessing  the  peculiar  properties  of  the 
infusion  of  the  seed,  has  been  separated  by  Warden  and 
Waddell,  Salumonsen,  and  others.'  Much  difference  of 
opinion  exists  as  to  the  clinical  value  of  jequirity  owing  to 
its  having  been  often  employed  too  strong  aud  in  unsuit- 
able cases;  it  is  not  safe  unless  there  are  vessels  on  the 
cornea,  and,  safety  apart,  it  is  of  iitile  or  no  use  if  the  con- 
junctiva be  succulent  and  producing  pus.  It  should  be 
reserved  for  ohl,  dry,  granular  lids  with  more  or  less  pan- 
nus,  and  in  such  I  have  repeatedly  had  excellent  results 
from  it.  Benioval  of  a  zone  of  conjunctiva  and  subcon- 
juuc-lival  tissue  {fyndeciomy,  periloii'y)  from  around  the 
cornea  is  free  from  risk  and  sonjetirues  very  beneficial  in 
old  cases  which,  though  severe,  are  not  bad  enough  for 
inoculaliiin.  In  old  cases  of  granular  disease,  eveu  where 
no  comjilicatious  have  arisen,  the  upper  lids  often  droop 
from  relaxation  of  the  loose  c(mjunctiva  above  the  tarsal 
cartilage,  and  the  patient  acquires  a  sleepy  look. 


For  the  cure  of  the  displaced  1  ashes  and  incurved  eyelids 
we  may — (1)  repeatedly  pull  out  the  lashea  with  forceps; 
(2)  esiirpate  all  the  lashes  by  cutting  out  a  narrow  Btrip 
of  the  marginal  tissues  of  the  lid  ;  or  (3)  atlempt  by  opera- 
tion to  restore  the  lashes  to  tbeJr  proper  direction  (Chap. 
XXIIT);  such  operations  well  selected  and  carefully  per- 
formed give  very  good  results  ;  but  as  the  inuer  surface  of 
the  lid  conliuues  tb  shorten,  and  this  shortening  tends  to 
reproduce  the  original  state  of  things,  some  of  these  pro- 
cedures give  only  leniporary  relief. 

Chronic  coqjiuiotivitis,  chieily  of  the  lower  lid,  is  a  com- 
mon disease,  especially  in  elderly  people.  There  is  more  or 
less  aoreaeas  and  smarting,  rednees,  and  papillary  roughness 
of  the  inner  surface  of  the  lid  or  of  both  lids,  but  very 
little  discharge  and  no  trachoma  granulations.  The  car- 
uncle is  red  and  fleshy,  as  it  Is  in  all  forms  of  palpebral 
coujunctivitis,  and  there  is  often  soreness  of  the  lids  at  the 
tanihi.  Lapis  diviuus  is  one  of  the  best  applications,  and 
ycllijw  ointment  is  aoraetimes  useful  (F.  5  and  12). 

Lachrymal  oonjimctiTitis. — Troublesome  chronic  con- 
junctivitis, often  complicated  by  small  pustules  at  the  roots 
of  the  lashes  or  by  chronic  blepharitis,  is  a  common  result 
of  lachrymal  obstruction.  Recently  micruorgauiBms  of 
several  kinds  associated  with  pns-formation  have  been 
found  in  these  little  abscesses  as  well  as  in  pus  from  the 
lachrymal  sac  (Widraark ).  Chronic  palpebral  conjunctivitis 
with  watering,  gummy  discharge,  and  more  or  less  blepha- 
ritis, should,  especially  if  confiued  to  one  eye,  always  lead 
til  the  suspicion  of  mucocele  or  chronic  lachrymal  abscess. 

The  rare  disease  described  as  Amyloid  of  the  Conjunc- 
liva  seems  scarcely  to  have  beeu  noticed  in  this  country. 
Detailedacc'iUDtsuf  its  clinical  and  patholngical  characters 
may  be  found  in  Knapp's  Archives  of  OphOialmology,  vols. 
X.  and  si.,  and  an  excellent  abstract  of  ime  of  these  papers 
appeared  in  the  OphHialmie  Review  for  August,  1882. 


A.  Ulcers  and  Non-sfecific  Inflahhatobt 
Diseases. 

Ikflauhation  of  the  cornea  may  be  circumscribed  or 
diffuee,  and,  though  usualiy  afTecliiig  the  pruper  corneal 
tUauea,  may  be  liiiiiied  to  the  epithelium  od  either  of  its 
surfaceB.  It  may  be  a  local  proceaa  leading  to  formation 
of  pus,  or  to  ulceration;  or  the  expression  of  a  conatitu- 
tional  disease,  such  as  inherited  syphilis;  or  it  may  form 
part,  and  perhaps  only  a  minor  part,  of  disease,  involving 
also  the  deeper  parts  of  the  eyeball — the  iris  (kerato-iriiis), 
or  sclerotic  (sclero- keratitis),  for  example. 

The  diiferent  varieties  of  corneal  ulceration  and  sup- 
purative inflammation  form  a  very  large  and  important 
contingent  of  ophtbalmic  cases.  The  cornea,  although  a 
fibrous  structure,  is  further  removed  from  the  bloodvessels 
than  almost  any  other  tissue,  and  iu  delicate  surface  is 
much  exposed  ;  it  is,  therefore,  extremely  susceptible  both 
to  external  irritaots  and  to  disturbances  of  nutrition  from 
defective  supply,  or  bad  quality,  of  blood;  ulceration  of 
the  cornea  always  means  deficient  vitality.  Lastly,  its  sur- 
face is  so  delicate,  and  its  perfect  transparency  and  regu- 
larity so  important,  that  slight  injuries  and  irritations  are 
of  more  moment  here  than  in  any  other  part  of  the  body. 

When  iuflatned  the  cornea  always  loses  its  transparency. 
If  only  the  anterior  epithelium  be  involved,  the  surface 
loses  its  polish  and  looks  like  clear  glass  which  has  been 
breathed  upon — "aieaniy,"  or  finely  pitted — a  condition 
occurring  in  many  states  of  disease.     Thickeuing  of  the 


epithelium,  and  still  more,  exudation  into  the  corneal 
tiesuee,  is  shown  by  a  whit«,  grayiah,  or  yellowish  tint. 
If  the  corneal  tissue  be  opaleBceot,  while  the  surface  is  at 
the  same  time  "ateamy,"  the  t«rm  "ground-glass  gives  a 
good  idea  of  the  appearance,  though  to  make  the  simile 
correct  the  glass  ought  to  he  ruilky  throughout,  as  well  as 
ground  on  the  surface.     Rapid  suppurative  inllamraalion 


sed  opalescence;  hence  rapid 
i,  or  paralysis  of  the 
mportant  types  of  corneal 


a  preceded  by  a  stage  of  diffus 
opalescence  is  a  sign  of  immin 
as  purulent  ophthalmia,  severe 
lifth  nerve. 

Before  describing  the  most  i 
ulcer,  it  is  convenient  to  mention  the  principal  changes 
atlendanl  on  ulceration  of  Ike  cornea  in  general.  An  ulcer 
of  the  cornea  is  preceded  by  a  stage  of  infiltration,  and 
the  inflamed  spot  is  generally  a  little  raised.  After  the 
centre  of  the  spot  has  broken  down  into  an  ulcer,  the 
extent,  density,  and  color  of  the  infiltration  at  its  base  and 
edges  are  important  guides  to  its  future  course.  The  ulcer 
when  healed  leaves  a  hazy  or  opaque  spot  {leueoma,  if 
dense,  nebula,  if  faint),  which  is  alight  and  may  disappear 
entirely  if  superDcial,  but  will  in  part  be  permanent  if  the 
ulcer  have  been  deep.  These  opacities  are  likely  to  clear, 
eceterU  paribwi,  \a  proportion  to  the  youth  of  the  patient; 
time  also  is  a  very  important  element,  nebuliG  often  con- 
tinuing to  clear  slowly  fur  years;  local  stimulation  aids  in 
the  removal  of  the  opacities,  one  of  the  best  applications 
being  the  ointment  of  yellow  oxide  of  mercury  (F.  12,  13). 
Ulcers  which  have  little  or  no  infiltration  often  heal  slowly 
but  leave  a  permanent  facet  or  flattening;  such  facets 
destroy  the  regular  curvature  of  the  cornea,  and  thus  often 
cause  more  diimage  to  vision  than  a  considerable  degree  of 
mere  clouding.  During  repair,  bloodvessels  often  form  and 
pAfs  from  the  nearest  part  of  the  corneal  edge  to  the  ulcer, 
to  disappear  when  healing  ia  complete ;  phlyctenular  ulcers, 
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however,  are  vascular  from  the  beginning.  Corneal  irapefii 
fecLioDB  are,  of  course,  moBt  dauiaging  to  vision  wheitf 
placed  over  the  pupil. 

The  chief  gymptoms  of  corneal  ulceration  are:  (1) 
phobia,  with  its  consequence,  spaam  of  the  orbiculariB, 
hlephaToepasm ;  (2)  eonge^lion;  {S)  pain.  All  three  Byrnp- 
toms  vary  extremely  in  degree  in  different  cases.  Ab  a 
broad  rule  with  many  exceptions,  we  may  eay,  that  intoler- 
ance of  light  is  worse  in  children  than  in  adults,  worse  with 
superficial  than  with  deep  ulcers,  and  worse  in  persons 
who  are  strumous  and  irritable  than  in  those  with  healthy 
tissues  and  good  tone.  Photophobia  should  always  lead 
to  a  careful  inspection  of  the  cornea,  and  we  shall  then 
Bonietiiues  be  surprised  to  find  how  slight  a  change  gives 
rise  to  this  symptom  in  its  severest  form.  The  degree  of 
congestion  varies  with  the  seat  and  cause  of  the  ulcer,  and 
with  the  patient's  age,  being  usually  greatest  in  adults. 
The  visible  congestion  is,  as  in  iritis,  due  especially  to  dis- 
tention of  the  subconjunctival  twigs  of  the  ciliary  zone  (Fig. 
25,  Ant.  Cil.,  and  Fig.  28),  but  there  is  often  congestion 
of  the  conjunctival  vessels  aa  well.  In  some  forms  of  mar- 
ginal ulcer  only  those  vessels  which  feed  the  diseased  part 
are  congested.  Great  pain  in  and  around  the  eye  oilea 
attends  the  earlier  stages  of  corneal  abscess,  and  is  comnKW 
in  many  acute  ulcers ;  as  a  Bytnptora,  it  of  course  alwafii 
needs  careful  attention  ;  it  is  generally  relieved  by  thi 
local  measures  which  are  beat  for  the  disease  itself. 

Types  of  Corneal  Ulceralion. 
(1)  One  of  the  simplest  forms  is  the  small  central  vleer 
often  seen  in  young  children.  A  little  grayish-white  apot 
forma  in  the  central  part  of  the  cornea,  at  firat  elevated 
and  bluntly  conical,  afterward  showing  a  minute  shallow 
crater  ;  the  congestion  and  photophobia  vary,  but  are  often 
slight.    The  ulcer  is  usually  single,  but  is  apt  to  recur-in 


pot  I 


with  a  central  ulcer,  or  a 
I  mure  chrooic  character, 
infikratiiiD.  After  lasting 
inly  partly  repaired,  and  a 


the  same,  or  the  other  eye.  The  infiltratioo  often  extends 
into  the  corneal  tissue,  and  the  reeiilual  opacity  remaina 
fur  a  lung  time,  if  not  permanently.  The  patients  are 
always  badly  nourished.  In  must  cases  the  ulcer  quickly 
heals,  but  now  and  then  the  infiltration  passes  into  an 
abscess,  or  a  spreading,  suppurating  ulcer. 

(2)  LesB  commonly  we  meet 
succession  of  ulcers,  of  a  mud 
and  attended  with  little  or  no 
for  months  the  loss  of  tissue  ia  < 

shallow  depression  or  a  flat  facet  is  left  with  but  little  loss 
of  transparency.  Some  of  the  best  examples  are  seen  in 
anaemic,  or  strumous  patienta  with  granular  lids  of  long 
standing. 

(3)  Pkfyelenular  ophthalmia  and  phlyctenular  ulcers  of 
cornea  (pblyctenulffi,  herpes  eorneje,  pustular  ophthalmia, 
marginal  keratitis,  "strumous  ophthalmia")  The  forma- 
tion of  little  papules,  or  pustules,  on  or  near  the  corneal 
margin  is  exceedingly  common,  either  independently,  or  as 
a  complication  of  some  existing  ophthalmia.  Although 
there  are  many  varieties  and  degrees  of  phlyctenular  in- 
flammation in  respect  to  the  seat,  extent,  and  course  of  the 
disease,  the  following  features  are  common  to  all.  They 
show  a  strong  tendency  to  recur  during  several  years ;  they 
are  seldom  seen  in  very  young  children,  and  comparatively 
seldom  after  middle  life ;  they  occur  so  often  in  strumous 
subjects,  that  we  are  justified  in  suspecting  scrofulous  ten- 
dencies in  all  who  suffer  much  from  them  ;  ophthalmia 
tarsi  is  often  seen  in  the  same  patients;  the  first  attack 
often  follows  closely  after  an  acute  exanthem  and  especially 
after  measles;  the  cases  are  much  influenced  by  climate 
and  weather,  and  their  condition  often  varies  extremely 
from  day  to  day  without  making  either  progress  or  regress. 

An  elevated  spot,  like  a  papule,  commonly  about  ihe 
size  of  a  small  mustard  seed,  ia  seen  either  on  the  while  of 
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the  eye  near  the  cornea,  or  upon,  or  just  within,  the  corneal 
border.  It  is  preceded  and  accompanied  by  localized  con- 
gestion, lis  top  soraetimee  becomes  as  yellow  as  tliat  of  an 
acne  pustule,  but  more  often  when  seen  it  has  become 
abraded,  and  aphthoita  iouking.  PuetuleB  at  a  little  dis- 
tance from  the  cornea  (Fig.  4ti),  although  generally  larger 


i 


furni.    (Ilsltjmplo.) 


than  those  seated  on  the  corneal  border,  occasion  leas  pho- 
tophobia, and  are  more  easily  cured.  Pustules  at  the  cor- 
neal border,  though  often  very  small,  cause  troublesome, 
and  eveu  very  severe  photophobia;  they  are  troublesome 
in  proportion  rather  to  their  number  than  their  size,  and  if 
Bi>  numerous  as  to  form  a  ring  around  the  cornea  their  cure 
is  often  very  tedious. 

A  pustule  is  always  liable,  even  when  it  has  begun  on 
the  conjunctiva,  to  advance  as  a  Buperficial  ulcer  on  to 
the  cornea,  though  it  never  extends  in  the  opposite  direc- 
tion over  the  sclerotic.  Such  a  p}dydenular  ulcer,  if  it  do 
not  stop  near  the  corneal  border,  will  make,  iu  an  almost 
radial  direction,  fur  the  centre,  carrying  with  it  a  leash  of 
veseele  which  lie  upon  the  track  of  opacity  left  in  the  wake 
of  the  ulcer  (Fig.  47).  Finally,  the  ulceration  stops,  the 
vessels  dwindle  aud  disappear,  but  the  path  of  opacity  sel- 
duni  clears  up  entirely.     The  term  recurrent  vateular  ulcer 
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i  usei]  when  such  ulcers  are  solitary;  but  they  are  often 
Qultiple  as  well  as  recurrent,  and  ihen,iu  the  end,  we  find 


the  cornea  covered  by  a  thin,  irregular  network  of  Buper- 
ficial  vessels  oq  a  patchy,  uneven,  hauy  surface,  the  so-called 
"  pklyclenidar  parmtis." 

A  common  variety  of  phlyctenular  inflammation,  aptly 
called  Tnarginal  conjunclivUis  (perhaps  allied  to  the  "spring 
catarrh  "  of  continental  authors),  occure  in  the  form  of  a 
slight,  granular-looking,  often  vascular,  swelling,  beginning 
crescentially  above  or  below,  but  of^en  extending  all  round 
the  edge  of  the  cornea.  If  the  process  continue  the  cornea 
is  invaded  by  a  densely  vascular,  superficially  ulcerated, 
and  yet  thickened  zone.  It  is  to  be  distinguished  from  a 
deeper  variety  of  marginal  keratitis  alluded  to  at  p.  138. 

In  another  variety  a  single  pustule  just  within  the  border 
of  the  cornea  ulcerates  deeply,  becomes  surrounded  by 
swollen,  softened,  suppurating  tissue,  and  may  perforate; 
such  cases  are  seen  in  weakly  women  and  strumous  chil- 
dren. In  very  rare  cases,  what  appears  to  be  an  ordinary 
conjunctival  pustule  persists,  grows  deeply,  and  may  even 
perforate  the  sclerotic  in  the  form  of  an  ulcer ;  or  it  may 
ioRltrate  the  sclerotic  and  the  ciliary  body  beneath,  farm- 
ing a  soft,  semi  suppurating  tumor,  whence  the  inflamma- 
tion is  likely  to  spread  to  the  vitreous  and  destroy  the  eye. 
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Stopping  ebort  of  these  extreme  results,  euch  a  case  forms 
one  type  of  episcleritis  (p.  159). 

The  corneal  changes  proiluceil  by  the  friction  of  granular 
lids  have  been  consiijered  under  that  subject.  The  pannus 
of  granular  lids  usually  differs  from  the  "phlyctenular 
pannus"  just  mentioned  in  being  more  untfurm  and  worse 
beneath  the  upper  lid  (Fig.  45);  any  doubt  is  dispelled  by 
everting  the  lid.  But  it  must  be  borne  in  mind  that  ulcer- 
ation of  the  cornea  often  occurs  as  a  complication  of  tra- 
chomatous pannua  (pp.  119  and  125,  2). 

(4)  lu  old  persona  a  creacentic  ulcer  sometimes  forms  in  . 
the  situation  of,  or  actually  upon,  an  arena  aeuilis.    Though 

these  casea  generally  do  well,  they  should  be  watched,  for 
at  first  they  may  be  iudistinguiabable  from  more  serious 
forms  about  to  be  described.  i 

(5)  Infective  corneal  ulcers. — Several  varieties  of  dan- 
gerouB  corneal  ulcer  may  be  grouped  together  as  probably 
depending  upon  local  infection.  Ditienng  widely  in  ra- 
pidity and  depth,  they  agree  in  being  often  the  result  of 
slight  injuriea  by  chips  of  metal,  beards  of  corn,  etc.,  in 
tending  to  spread  at  one  border  whilst  healing  at  another, 
in  the  absence  of  "vessels  of  repair"  auch  as  are  usually 
formed  during  the  healing  of  other  ulcers,  and  in  being 
often  complicated  with  hypopyon  (Fig.  49). 

The  most  important  variety  is  the  acute  serpiginous  ulcer, 
which  begins  as  a  gray  spot  showing  slight  ulceration,  and 
having  a  sharply  cut  border  one  part  of  which  is  viore  densely 
opaque  than  the  rest  (Fig.  48)  ;  this  infiltrated  advancing 
edge  is  the  distinguishing  mark  of  the  ulcer.  If  the  ulcer 
have  lasted  some  little  time  a  portion  of  ilfi  edge,  usually  i 

that  nearest  the  corneal  border,  will  be  more  or  less  filled 
up;  in  such  a  state  the  most  conspicuous  part  of  the 
ulcer  is  oresceotio  (Fig.  48).  Unless  quickly  checked  the 
process  often  spreads  widely,  eals  deeply,  becomes  compli- 
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cBted  with  irilU  and  hypopyon,  and  leads  to  perforation  c 


AoDla  nrplElooiu  i 

Probably  many  cases  of  corneal  abscess  and  acute  suppu' 
rating  ulcer  of  less  distinct  type  than  the  above  are,  like 
it,  due  to  infection. 

Abscess  may  occur  at  any  age,  but,  like  serpiginous  ulcer, 
is  commonest  in  those  who  are  old,  underfed,  or  damaged 
by  drink ;  but  the  little  gray  central  ulcers  of  children  (p. 
124)  may  go  on  to  abscess.  Abscess  usually  forms  at  the 
centre  of  the  corneal  area  as  a  small  round  raised  spot, 
with  great  pain  and  congestion  ;  rapidly  enlarging,  it  usu- 
ally bursts  forward,  leaving  a  round  ulcer  covered  with 
lymphy  pus,  but  it  may  perforate  the  hinder  surface  of  the 
cornea;  hypopyon  often  occurs.  The  purulent  infiltration 
may  spread  rapidly  and  destroy  almost  the  whole  cornea. 

Hypopyon  signifies  a  collection  of  pus  or  purolymph  at 
the  lowest  part  of  the  anterior  chamber;  its  upper  bound- 
ary is  usually,  but  not  always  level  (Fig.  49).  It  may 
occur  with  any  ulcer,  whether  deep  or  not,  which  is  accom- 
panied by  purulent  infiltration  of  the  surrounding  cornea; 
or  with  corneal  abscess.  The  pus  may  be  derived  either 
from  an  abscess  breaking  through  the  posterior  surface  of 
the  cornea,  or  from  suppuration  of  the  epilheliuni  covering 
Descemet's  membrane,  or  from  the  surface  of  thi 
pte  iritis  now  and  then  gives  rise  to  hypopyon.   The  diameter 
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of  the  anterior  chamber  being  ratber  greater  thao  the  apt  % 
parent  diauieter  of  the  clear  cornea  a  very  sraali  hypopyon  1 


nnay  be  hidden  bebiad  the  overlapping  edge  of  the  sclerotic. 
lu  some  cases  of  severe  corneal  suppuration  (a.  Fig.  50) 
the  pua  sinks  down  between  the  laiuellse  of  the  coraea  (6). 
To  this  condition  the  term  onyx  is  applied  and  sbonld  be 
limited,  though  it  is  aometimes  used  in  other  eenseB.     The 
terra,  however,  may  very  well   be  discarded.     Onyx  and 
hypopyon  often  coexist,  and  then  the  distinction  between    , 
them  can  hardly  be  made  without  tapping  the  anterior 
chamber.     Hypopyon  if  liquid    will,  but  onyx   will  not, 
change  its  position  if  the  patient  lies  down ;  as,  however,  > 
the  pus  of  hypopyon  is  often  gelatinous  or  fibrinous,  this 
test  loses  much  of  its  value,    'i  he  distiuction  can  soinetiines 
be  made  by  means  of  oblique  illumination,  if  the  comes  in  ! 
front  of  an  hypopyon  remain  clear. 

Chnm'tc  and  nubncule  nerpiginous  ulcers  are  seen   from 

time  tJ}  time  spreading  for  weeks  or  even  months.     They 

sometimes  have  the  form  above  described  (Fig.  48),  but 

^L  ^ocasionally  the  ulceration  takes  the  form  uf  9,  stem  with 
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irregular  broad  buds  or  branches  not  unlike  a  liver-wort, 
ihe  disease  being  superficial  from  beginning  to  end,  and 
showing  no  tendency  to  the  f  irmation  of  pus,  but  spoiling 
the  HUrface  of  tbe  cornea  (dendritic  creeping  ulcer). 

Treatment  of  ulcers  of  the  cornea. 
The  principles  of  local  treatment  for  the  various  types  of 
corneal  ulceration  are:  (1)  To  favor  healing  by  keeping 
the  surface  at  rest  (i)  Tu  relieve  pain,  photophobia,  and 
severe  congestion.  (3)  To  promote  absorptinn  of  pus, 
whether  in  the  corneal  layers,  or  in  the  anterinr  chamber. 
(4)  To  cheek  the  spread  of  local  infection  by  scraping, 
actual  cautery,  and  antiseptics.  (5)  By  incision  to  evacu- 
ate pus  between  the  corneal  layers  (abscess),  or  in  the 
anterior  chamber  (hypopyon),  when  abundant  or  increas- 
ing. (6)  To  stimulate  the  surface  of  ulcers  which  have 
begun  to  heal,  or  of  indolent  ones  which  are  stationary. 

(7)  Counter-irritation  by  a  seton  in  ceriain  chronic  cases. 

(8)  When  the  corneal  ulceration  is  caused  by  granular 
lids,  or  associated  with  any  form  of  acute  ophthalmia,  the 
treatment  of  the  conjunctiva  is  usually  more  important 
than  that  of  the  cornea. 

Often  we  have  no  difficulty  in  deciding  upon  the  treat- 
ment. But  in  some  cases,  especially  the  severer  ones,  much 
judgment  is  needed ;  and  it  ia  sometimes  impossible  to  pre- 
dict with  certainty  what  measures  will  be  best. 

Ulcers  of  the  cornea  are  so  often  a  sign  of  bad  health, 
that  every  care  should  be  bestowed  upon  the  patient's  gen- 
eral state. 

Treating  the  matter  clinically,  we  shall  find  that  local 
etimulatioQ  (6)  is  best  for  a  large  number  of  tbe  cases  as 
they  first  come  under  notice,  including  phlyctenular  cases, 
chronic  superficial  ulcers  of  various  kinds,  and  even  many 
recent  ulcers  if  not  threatening  to  suppurate.  As  a  gen- 
eral rule,  this  plan  alone  is  not  suitable  when  there  is  much 
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photophobia,  but  exceptions  occur,  especially  in  old-stand- 
in g  cases.  The  most  convenient  remedy  Ib  the  ointment 
of  amorphous  yeliuw  oxide  of  mercury  (F.  12  and  13),  of 
which  a  piece  about  as  large  as  a  hemp-Beed  is  to  be  put 
inside  the  eyelids  once  or  twice  a  day.  If  aniarting  con- 
tinue for  more  than  half  an  hour,  the  ointment  should  be 
washed  out  with  warm  water;  and  if  the  irritabiliiy  in- 
crease after  a  few  days'  use  of  the  ointment,  the  preparation 
must  he  weakened  or  discoDtiuued.  The  same  oioLiueut, 
combined  with  atropine,  gives  excellent  resulte  io  cases  of 
auperficial  ulcer  with  much  photophobia  (F,  14).  Calomel 
flicked  into  the  eye  daily  or  less  often  is  alao  an  admirable 
remedy.  Nitrate  of  silver  in  the  form  of  solid  mitigated 
stick  (F.  1)  ia  useful  if  carefully  applied  to  large  conjunc- 
tival pustules,  and  occaaiunally  to  indolent  corneal  ulcers; 
its  use,  however.  Deeds  some  skill,  and  ia  seldom  really 
necessary- — solutions  of  from  5  to  10  grains  to  the  ounce 
may  be  cautiously  used  by  the  surgeon  instead  of  the  yel- 
low ointment,  and  are  particularly  valuable  in  old  vascular 
ulcers  and  in  ulcers  with  coDJunctivitia.  When  in  doubt 
it  is  best  to  depend  for  a  few  days  on  atropine  alone,  used 
once  or  twice  a  day. 

Division  of  the  outer  canthus,  by  scissors,  ia  sometimes 
employed  for  children  with  severe  photophobia,  but  ia  only 
of  temporary  use;  free  douching  of  the  head  and  face,  by 
putting  the  child's  head  under  a  tap  of  cold  water,  is  some- 
times successful.  In  all  cases  of  corneal  disease  attended 
with  intolerance  of  light,  the  patient  is  to  wear  a  large 
shade  over  both  eyea,  or,  better,  a  pair  of  "g<iggles";  a 
little  patch  over  one  eye  does  not  relieve  photophobia. 
Many  a  child  is  kept  within  doors,  to  the  injury  of  its 
health,  who,  with  suitable  protection,  can  go  out  daily 
without  the  least  detriment  to  its  eyes. 

In  chronic  and  relapsing  cases,  with  photophobia  and 
irritability,  where  other  methods  have  had  a  fair  trial,  a 
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settm  gives  the  best  results,  whether  the  eye  be  much  con- 
gested or  oot.  The  silk  must  he  very  thick,  the  punctures 
should  be  at  least  an  inch  apart,  and  be  so  placed  that  the 
scars  may  be  hidJen  by  the  hair  on  the  temple  or  behind 
the  ear.  The  seton  is  to  be  moved  daily,  and  if  acting 
badly  may  be  dressed  with  savin  ointment;  it  should  be 
worn  at  least  six  weeks.  Severe  inflammation,  and  even 
abscess,  sometimes  sets  in  a  few  days  after  the  insertion  of 
the  thread,  and  in  very  rare  cases  secondary  bleeding  has 
occurred  from  a  branch  of  the  temporal  artery.  To  avoid 
wounding  this  artery  the  skin  is  to  be  held  well  away  from 
the  head. 

Very  severe,  recent  phlyctenular  cases,  are  occasionally 
difficult  to  influence,  and  remain  practically  "  blind  "  with 
spasm  of  the  lids  for  weeks.  There  is  seldom  any  risk, 
provided  that  the  cornea  be  examined  at  intervals  of  a  few 
days,  and  in  the  end  such  cases  do  well.  Calomel  dusted 
on  the  cornea  sometimes  helps  more  than  any  other  local 
measure,  and  change  of  air,  especially  to  the  aeaaide,  fre- 
quently effects  a  more  rapid  cure  than  any  local  treatment. 

Cases  for  which  the  stimulating  treatment  is  suitable 
seldom  need  the  eye  to  be  bandaged,  though,  as  mentioned, 
they  often  need  a  shade  or  goggles. 

The  remaining  methods  are  applicable  to  the  severer 
forms  of  ulceration:  the  serpiginous  ulcer,  deep  suppur- 
ating ulcers,  abscess,  and  generally  all  ulcers  with  hypo- 
pyon, and  all  acute  ulcers  in  elderly  persons.  In  many 
cases  of  severe  type,  at  an  early  stage,  the  pain  may  be 
relieved  and  the  ulceration  stopped  by  very  hot  fomenta- 
tions (of  water,  poppyhead,  or  belladonna)  to  the  eyelids 
for  twenty  minutes  every  two  hours,  the  eye  being  tied  up 
in  the  intervals  with  a  large  pad  of  cotton-wool  and  band- 
age, and  atropine  used  two  or  three  times  a  day;  the 
patient  must  rest,  have  good  food,  often  with  alcohol,  and 
take  quinine,  or  b&rk  and  ammonia.    If,  nevertheless,  the 
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ulceration  spread,  or  an  hypopyon  form  o 
BiOD  of  the  cornea  and  the  use  of  topical  remedies  are 
called  for.  Of  such  remedies  the  beet  seems  to  be  the 
actual  cautery,  preceded  by  scraping  with  a  sharp  spoon, 
and  followed  by  iodoform  or  boracic  acid.  The  actual 
cautery  may  be  either  the  fine  galvauo-cautery,  or  a  very 
small  Paquelin ;  the  edge  of  the  ulcer  is  to  be  well  burnt 
before  the  heat  ia  applied  to  the  flour,  and  I  like  to  burn  a 
little  beyond  the  opaque  edge. 

Iodoform,  which  is  probably  the  most  useful  corneal 
antiseptic,  may  be  used  in  powder  or  strong  ointment,  (20 
or  30  gr.  to  5J;  F,  19),  freely  three  times  a  day  or  more; 
it  gives  no  pain.  Boracic  acid  may  be  used  in  the  same 
way. 

Hypopyon,  if  large  (Fig.  49)  or  increasing,  must  be  let 
out,  and  on  the  whole,  for  most  cases,  Saemiach'a  plan  of 
cutting  through  the  cornea,  quite  across  the  ulcer  is  the 
best  for  this  purpose,  because  if  there  be  pent-up  pus  in  the 
cornea  this  section  will  allow  its  removal  at  the  same  time; 
the  section  should  be  made  with  a  Griife's  cataract  knife 
(Fig.  155)  entered  with  ita  back  toward  the  lens  at  one 
border  of  the  ulcer,  carried  across  the  anterior  chamber, 
and  brought  out  at  the  other  side  of  the  ulcer.  It  ie  some- 
times au  advantage  to  keep  up  leakage  by  reopening  the 
wound  with  a  probe  for  a  few  days.  Corneal  section  also 
often  instantly  relieves  the  severe  pain  of  these  cases,  and 
it  has  been  strongly  advocated  for  this  purpose  by  Mr, 
Teale  and  others.  The  section  may  sometimes  be  made 
with  equally  good  effect  in  the  lower  part  of  the  cornea 
away  from  the  ulcer.  If  the  ulcer  have  already  perforated 
and  the  eye  be  worth  saving,  iridectomy  should  be  done, 
either  by  drawing  the  prolapsed  iris  freely  through  the 
perforation  and  cutting  it  off,  or  by  making  an  incision  in 
a  sound  part  of  the  cornea.    I  believe  that  careful  scrap- 


iDg  and  burning  will  do  much  to  reduce  the  severity  of 
infective  corneal  ulcera. 

Some  of  these  ulcers  are  accompanied  by  a  good  deal  of 
mu co-purulent  conjunctivitis,  for  which  a  ten-grain  solution 
of  nitrate  of  silver,  painted  inside  the  lower  lid  with  a 
brush  about  once  a  day,  may  generally  be  used ;  its  efi'ect 
must  be  watched,  and  its  employment  discontinued  if  it 
increase  irritability. 

Use  of  atropine  and  eserine  in  severe  ulcers  of  the 
cornea.  Formerly  either  atropine,  or  belladonna  lotion, 
was  used  for  nearly  every  case  of  severe  corneal  ulcer. 
Atropine  often  relieves  pain,  prevents  or  lessens  iritis,  and 
probably  leesena  engorgement  of  the  vessels  of  the  iris  and 
ciliary  region;  it  may  generally  be  used,  sparingly,  as  an 
auxiliary  in  suppurating  and  serpiginous  cases.  But  atro- 
pine tends  to  increase  any  existing  conjunctival  inflamma- 
tion, and  by  narrowing  the  area  and  contracting  the  vessels 
of  the  irb,  it  probably  retards,  rather  than  hastens,  the 
absortion  of  pua  in  the  anterior  chamber.  During  the  last 
few  years  eaerine  has  come  into  use  for  certain  cases  which 
would  formerly  have  been  treated  chiefly  by  atropine. 
The  deep,  funnel-shaped,  suppurating  ulcer  which  some- 
times develops  from  a  marginal  pustule  (p.  127)  is  the  most 
suitable  for  treatment  by  eserine,  whether  complicated  with 
hypopyon  or  not.  Although  in  a  bad  case  of  this  sort,  hot 
fomentations  and  the  compress  are  necessary,  I  have  seen 
a  certain  number  of  less  severe  ones  recover  (juickly  under 
eserine  alone,  used  about  six  times  a  day  (F.  35).  Eserine 
probably  acts  partly  by  enlarging  the  surface  of  the  iris 
and  dilating  the  ciliary  arteries,  and  thus  favoring  absorp- 
tion ;  possibly,  also,  it  acts  locally  on  the  ulcerated  surface. 
There  is  no  clinical  proof  that  eserine  lowers  tension  unless 
this  were  previously  increased,  as  it  seldom  is  in  corneal 
ulcers.  Eserine  causes  congestion  of  the  deep  vessels  of 
the  ciliary  region,  and  after  a  time  increases  the  photophobia 


and  irritability  of  the  eye ;  these  eymptoms  usually  coincide 
with  disappearance  of  the  corneal  infiltration  and  the  com- 
mencement of  vascularization  of  the  ulcer,  and  when  this 
stage  is  reached  the  eserine  should  be  discontinued. 

The  alteraate  use  of  heat  and  cold  for  short  periods  is 
recommended  in  some  obstinate  cases  of  corneal  ulceration, 
the  object  being  to  improve  nutrition  by  causing  frequent 
changes  in  the  quantity  and  rate  of  the  blood-supply. 

Rapidly  destructive  ulceration  of  the  cornea  is  common 
in  children  dying  of  meningitie,  and  is  probably  due  to 
the  exposure  and  drying  associated  with  the  patients*  semi- 
comatose state.  Dr.  Barlow  tells  me  that  very  similar 
ulceration  may  occur  in  the  severe  exhaustion  following 
infantile  diarrhcea.  Ulceration  from  exposure  may  also 
occur  in  severe  cases  of  exophthalmic  goitre.  In  all  the 
above  cases,  the  ulceration  usually  takes  place  between  the 
centre  and  the  lower  edge,  the  part  of  the  cornea  which  is 
last  covered  when  the  lids  are  closed  and  first  exposed 
when  they  are  opened. 

General  dense  opacity  of  the  cornea  occasionally  comes 
on  with  extreme  quickness  in  infants  who  are  recovering 
from  purulent  ophthalmia.  If  it  lead  to  destructive  ulcer- 
ation, the  term  keralo-malaeia  is  not  inappropriate;  the 
opacity  sometimes,  however,  clears  up  in  a  remarkable  and 
very  unexpected  manner,  I  have  seen  two  such  recoveries 
under  the  use  of  eserine. 

Conical  cornea. — In  this  condition  the  central  part  of 
the  cornea  very  slowly  bulges  forward,  forming  a  bluntly 
conical  curve.  The  focal  length  of  the  affected  part  of  the 
cornea  is  thereby  shortened,  and  the  eye  becomes  myopic. 
The  curvature, however,iB  not  uniform, and  hence  irregular 
astigmatism  complicates  the  myopia  (Chap.  XXI). 

The  disease,  which  is  rare,  occurs  chiefly  in  young  adults, 
especially  women,  and  is  often  associated  with  chronic  dys- 
;  its  onset  is  sometimes  dated  from  a  severe, exhaust- 
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ing  illneBs;  it  appears  to  be  due  to  defective  nutrition  of 
that  part  of  the  cornea  whict  is  furtlieat  from  the  blood- 
vessela.  In  advanced  cases  tbe  protrusion  of  the  cornea  is 
very  evident,  whether  viewed  from  the  front  or  from  the 
side,  but  slight  degrees  are  lesa  eaeily  distinguished  from 
ordinary  myopic  astigmatism.  In  high  degrees  the  apex 
of  the  cone,  which  is  situated  rather  below  the  centre  of 
the  cornea,  often  becomes  nebulous.  The  disease  may 
progress  to  a  high  degree,  or  atop  before  great  damage  has 
been  done.  Concave  glasses  alone  are  of  little  use;  but 
they  are  sometimes  useful  in  combination  with  a  screen 
perforated  by  a  narrow  slit  or  small  central  hole,  which 
allows  the  light  to  pass  only  through  the  centre,  or  through 
someone  meridian,  of  the  cornea.  In  advanced  cases  an 
operation  must  be  performed  which,  by  substituting  a  con- 
tracting cicatrix  for  the  corneal  tissue  at  or  Dear  tbe  apex 
of  the  cone,  shall  lead  to  a  diminution  of  the  curvature 
(Chap.  XXI II.). 


B.  Diffuse  Kbeatitib. 

SyphilUie,  interstitial,  parenchymatous,  or  "  drumoug" 
keratitia. 

In  this  disease  the  cornea  in  its  whole  thickness  under- 
goes a  chronic  loflammation,  which  shows  no  tendency 
either  to  the  formation  of  pus  or  to  ulceration.  After 
geveral  months  the  inflammatory  products  are  either  wholly 
or  in  great  part  absorbed,  aud  the  transparency  of  the 
cornea  restored  in  prtiportion. 

The  changes  in  the  cornea  are  usually  preceded  for  a  few 
daya  by  some  ciliary  congestion  and  watering.  Then  a 
&int  cloudiness  is  seen  in  one  or  more  large  patches,  and 
the  surface,  if  carefully  looked  at,  is  found  to  be  "  steamy  " 
(p.  123).    These  nebulous  areas  may  lie  in  any  part  of  the 
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In  from  two  to  about  four  weeks  the  vrhole  cornea 
baB  UBually  passed  into  a  condition  of  white  haziness  with 
steamy  surface,  of  which  the  term  "  ground  glass "  gives 
the  best  idea.  Even  now,  however,  careful  inspection, 
especially  by  focal  light,  will  show  that  the  opacity  is  by 
no  means  uniform,  that  it  shows  many  whiter  spots,  or 
large  denser  clouds,  scattered  among  the  general  mist ;  in 
very  severe  cases  the  whole  cornea  is  quite  opaque  and  the 
iris  hidden  ;  but,  as  a  rule,  the  iris  and  pupil  can  be  seen, 
though  very  imperfectly  (Fig,  51).     In  many  cases  iritis 

Sia.  51, 


IB  and  posterior  synechite  are  formed.  Bloodvessels 
derived  from  branches  of  the  ciliary  vessels  (Fig.  25)  are 
often  formed  in  the  layers  of  the  cornea  (Fig.  52)  ;  they 


are  small  but  set  thickly,  and  in  patches  ;  as  they  are  cov- 
ered by  a  certain  thickness  of  hazy  cornea,  their  bright 
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Bcarlet  is  toned  down  to  a  dull  reddiah-pink  color  ("salm 
patch  "  of  Hutchinaon).  The  aeparate  vessele  are  vialble 
only  if  magnified  (p.  81),  when  we  see  that  the  trunka, 
pasaing  in  from  the  border,  divide  at  acute  anglea  into  very 
oumeroua  twigs,  lying  cloae  to  each  other  and  taking  a 
nearly  straight  course  toward  the  centre  (Fig.  53).     These 


o 


UarglnilTasculu'  keralltiH. 


aalmon  patches  when  araall  are  often  crescentic,  but  if 
large  tend  to  assume  a  aector-shape.  In  another  type  the 
vascularity  begina  as  a  narrow  fringe  of  looped  veaaela 
vhich  are  oontinuoua  with  the  loop-plexus  of  the  corneal 
margin  (Fig.  64,  compare  Fig.  25,  /),  and  gradually  extend 
from  above  and  below  toward  the  centre.  The  veaaela 
in  these  cases  are  somewhat  more  superficial,  and  the  cor- 
neal tissue  in  which  they  lie  is  always  swollen  by  infiltra- 
tion. This  type,  which  forma  a  variety  of  "  marginal  keror 
tills  "  {compare  p.  127),  usually  occurs  in  syphilitic  subjecta, 
but  I  believe  that  some  of  the  patients  are  at  the  same 
time  strumous.  A  airailar  condition,  aometimes  leading  to 
secondary  glaucoma,  occurs  now  and  then  in  elderly  people. 
In  extreme  casea  of  either  type  of  vascular  keratitis  the 
vessels  cover  the  whole  cornea,  except  a  small  central 
island. 
The  degree  of  congestion  and  the  subjective  symptoms 
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in  Bypfailitic  keratitis  vary  very  much ;  as  a  general  rule, 
there  is  but  moderate  photopliubia  and  pain,  but  when  ttie 
ciliary  coogeation  is  great  these  symptomH  are  Bometimes 
very  severe  and  protracted. 

The  attack  can  be  Bhorteued  and  ite  Beverity  lesaened  by 
treatment ;  and  the  disease  is  always  s!uw,  and  from  six  to 
twelve  months  may  be  taken  as  a  fair  average  for  its  dura- 
tion from  beginning  to  end.  Very  bad  cases  with  exces- 
sively dense  opacity  sometitnes  continue  to  improve  for 
several  years,  and  raay  recover  an  unexpected  degree  of 
sight.  Perfect  recovery  of  transparency  is  less  common, 
even  in  moderate  cases,  than  is  sometimes  supposed,  but  the 
slight  degree  of  haziuesB  which  so  often  remains  does  not 
much  affect  the  sight.  The  epithelium  usually  becomes 
smooth  before  the  cornea  becomes  transparent ;  but  in 
severe  eases  irregularities  of  surface  may  remain  and  render 
the  diagnosis  difficult.  Very  minute  vessels  (as  in  Fig.  53) 
seen  by  direct  ophthalmoscopic  examination  with  a  high 
+  lens  (p.  81),  nearly  straight,  and  branching  at  acute 
angles  with  short  abrupt  rectangular  bends  here  and  there, 
are  oilen  left,  and  when  found  are  good  evidence  of  inter- 
stitial keratitis. 

Syphilitic  keratitis  is  almost  always  symmetrica],  though 
an  interval  of  a  few  weeks  commonly  separates  its  onset  in 
the  two  eyes ;  rarely  the  interval  is  several  months,  a  year, 
or  even  more.  It  generally  occurs  between  about  the  ages 
of  6  and  15 ;  sometimes  as  early  as  2^  or  3  years,  very 
rarely  after  30.  If  it  occur  very  early,  the  attack  is 
generally  mild.  Relapses  of  greater  or  less  severity  are 
common.  Not  only  does  iritis  occur  with  tolerable  fre- 
quency, but  we  occasionally  meet  with  deep-seated  inflam- 
mation in  the  ciliary  region,  giving  rise  either  to  secondary 
glaucoma,  or  to  stretching  and  elongation  of  the  globe  in 
the  ciliary  zone,  or  to  softening  and  ahrinking  of  the  eye- 


ball.'  Dote  of  opacity  may  sometimes  be  Been  on  the  back 
of  the  cornea  at  its  lower  part,  before  the  cornea  itself  is 
much  altered  (p,  142) ;  sometimee,  too,  the  interstitial 
exudation  is  much  more  denae  at  the  lower  part  of  the 
cornea  than  elsewhere.  Syphilitic  keratitis  in  strumous 
children  often  shows  more  irritability,  photophobia,  and 
conjunctival  congestion,  than  in  others;  but  it  is  very 
seldom  that  ulceration  occurs,  and  although  in  the  worst 
cases  the  cornea  becomes  softened  and  yellowish,  and  for  a 
time  seems  likely  to  give  way,  actual  perforation  is  one  of 
the  rarest  events.  Fannus  from  granular  disease  may  co- 
exist with  syphilitic  keratitis. 

Treatment. ^A  long  but  mild  course  of  mercury  is 
certainly  of  use.  It  is  customary  to  give  iodide  of  potas- 
sium also,  and  It  probably  has  some  influence.  If  the 
patients  be  very  anaemic,  and  they  often  are  so,  iron,  or  the 
eyrup  of  its  iodide,  is  more  advisable  than  iodide  of  potas- 
sium, as  an  adjunct  to  the  mercury.  Locally  it  is  well  to 
use  atropine  by  routine  until  the  disease  has  reached  its 
height,  on  the  ground  that  iritis  may  be  present.  Setons 
in  my  experience  are  seldom  of  use  ;  but  in  cases  attended 
by  severe  and  prolonged  photophobia  and  ciliary  conges- 
Uon,  iridectomy  is  occaBionally  followed  by  rapid  improve- 
ment; this  operation,  however,  is  seldom  needed  or  justifi- 
able unless  there  be  decided  glaucomatous  symptoms. 
When  all  inflammatory  symptoms  have  subsided,  the  local 
use  of  yellow  ointment  or  calomel  (F.  11  and  12)  appears 
to  aid  the  absorption  of  the  residual  opacity. 

The  form  of  keratitis  above  described  is  caused  by 
initerited  syphilis.  In  rare  cases  it  has  been  seen  as  the 
result  of  secondary  acqu,ired  syphilis.    Other  cases  of  diffuse 
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keratitis  occur  in  wbicb  syphilia  faaa  do  share,  but  they  are 
seldom  symmetrica!,  nor  do  they  occur  early  iu  life.  That 
difiiise,  chronic  keratitis,  affecting  both  eyes  of  childreu 
and  adolescents,  is,  when  well  characterized,  almost  invari- 
ably the  result  of  hereditary  aypbilis,  is  proved  by  abundant 
evidence.  A  large  proportion  of  its  subjects  show  some  of 
the  other  si^ns  of  hereditary  syphilis  io  the  teeth,  skin, 
ears  (deafness),  physiognomy,  mouth,  or  bones.  When  the 
patients  themaelvee  show  do  such  signs,  a  history  of  infantile 
syphilis  in  the  patient  or  in  some  brothers  or  sisters,  or  of 
Required  syphilis  in  one  or  other  parent,  may  often  be 
obtained.'  That  this  keratitis  stands  in  no  causal  relation 
to  struraa  is  clear,  because  the  ordinary  sigus  of  struma  are 
not  found  oftener  in  its  victims  than  io  other  children,  be- 
cause persons  who  are  decidedly  strumous  do  not  suffer 
from  this  keratitis  more  oflen  than  others,  and  because  the 
forma  of  eye  disease  which  are  universally  recognized  as 
"strumous"  (ophthalmia  tarsi,  phlyctenular  disease,  and 
relapsing  ulcers  of  cornea)  very  seldom  accompany  thia 
diffuse  keratitis.  (Illustrations  of  the  teeth  in  inherited 
syphilis  are  given  in  Fig.  165,  Chap.  XXIV.) 

Other  forms  of  Keratitis. 

Inflammation  of  the  cornea  forms  a  more  or  less  con- 
spicuous feature  in  several  diseases  where  tbe  primary,  or 
the  principal,  seat  of  mischief  lies  in  another  part  of  the 
eye.  It  is  important  for  purposes  of  diagnosis  to  compare 
these  secondary  or  eomplicating  forms  of  keralitit  with  the 
primary  diseases  of  tbe  cornea  already  described. 

In  iritis  the  lower  half  of  the  cornea  oAen  becomes 
steamy,  and  more  or  less  hazy.     In  some  cases  a  number 
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of  small,  eeparate,  opaque  date  are  seen  on  the  posterior 
elastic  lamliia  (Descemet's  membrane),  often  so  minute  as 
to  Deed  coagnifyiog  (pp.  64  and  81).  These  dots  are 
sharply  defined,  the  large  ones  looking  very  like  minute 
drops  of  cold  gravy-fat,  the  smallest  like  grains  of  gray 
sand ;  in  cases  of  long  standing  tliey  may  be  either  very 
white  or  highly  pigmented.  They  are  generally  arranged 
in  a  triangle,  with  ila  apex  toward  the  centre  and  its  base 
at  the  lower  margin  of  the  cornea,  the  smallest  dots  being 
near  the  centre  (Fig.  55}  ;  but  in  some  eases  (sympathetic 


KantiliB  ponctabi.     (Frau  h  ikotch  b;  Pt.  Kerrlngbuu.) 

ophthalmitis,  especially)  the  dote  are  scattered  over  the 
whole  cornea.  They  are,  of  course,  difficult  to  detect  in 
proportion  as  the  corneal  tissue  itself  is  bazy. 

The  term  keratitis  putidala  is  used  to  express  this  accu- 
mulation of  duta  on  the  back  of  the  cornea ;  and  by  some 
authors  is  allowed  to  include  also  allied  cases  in  which 
small  spots  with  hazy  outlines  are  seen  in  the  cornea  proper. 
Keratitis  punctata  is,  almost  without  exception,  secondary 
to  some  disease  of  the  cornea,  iris,  or  choroid  and  vitreous. 
But  a  few  cases  are  seen,  chiefly  in  young  adults,  where 
the  corneal  dots  fi^rm  the  principal,  if  not  the  sole,  visible 
change;  the  number  of  sucli  cases  diminishes,  however,  in 
proportion  to  the  care  with  which  other  lesions  are  sought 
(p.  163). 

It  is  now  and  then  difficult  to  say,  in  a  mixed  case, 
whether  tbe  iritis  or  keratitis  have  been  the  initial  change, 
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but  when  this  doubt  arises  the  cornea  has  generally 

the  starting-point;  and  with  care  we  are  seldom  at  a  Ic 
decide  whether  the  case  be  one  of  eypbllitic  keratitis 
iritis,  of  sclerotitis  with  corneal  mischief  and  iritis,  or  of 
primary  iritis  with  secondary  haze  of  cornea.    (See  Chapl 
IX.  and  X.) 

tJtight  loss  of  traDsparency  of  the  coniea  occurs  in  mt 
cases  ii{  glaucoma.  The  earliest  change  is  a  fine,  uniform 
steaminesa  of  the  epithelium.  In  very  severe,  acute  cases, 
the  cornea  becomes  hazy  throughout,  though  not  in  a  high 
degree.  The  same  haze  occurs  in  chronic  cases  of  long 
standing  with  great  increase  of  tension,  but  the  epithelial 
"  steaminesa  "  often  then  gives  place  to  a  coarser  "  pitting," 
with  little  depres3ious  and  elevations  (veaicles),  especially 
on  the  part  which  ia  uncovered  by  the  lids. 

In  Buphthalmos  ( Hydrophthalmos)  the  corneal  chi 
are  often  very  eoDspicuoua,  although  not  essential, 
this  rare  and  very  peculiar  malady  there  is  a  general  and 
aluwly  progressive  enlargement  of  cornea,  anterior  part  of 
sclerotic,  and  iris,  together  with  extreme  deepening  of  the 
anterior  chamber  and  slight  increase  of  tension.  The 
cornea  often  becomes  hazy  or  semi-opaque.  The  disease, 
which  may,  perhaps,  be  looked  upon  as  a  congenital  or 
infantile  form  of  glaucoma,  ia  either  present  at  birth  or 
comes  on  in  early  infancy,  and  usually  causes  blindness. 
Operative  treatment  generally  fails,  but  eserine  is  said  to 
be  useful.    (See  Glaucoma.) 

A  rare  but  peculiar  form  of  corneal  diseaee,  geni 
seen  in  elderly  persons,  ia  the  iransvene  calearemu 
forming  an  oval  patch  of  light  gray  opacity,  which 
almost  horizontally  across  the  cornea.     It  lies  beneath  the 
epithelium  and   consists  of  minute  crystalline  granules^, 
chiefly  calcareoUB. 

Arcue  senilis  is  caused  by  fatty  degeneration  of 
oomeal  tissue  just  within  its  margin  (Fig.  56).     It 
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appears  beneath  the  upper  lid,  DSxt  beneath  the  lower, 
thus  ibrmiug  two  narrow,  white,  or  yellowish  crescents,  the 
horns  of  which  finally  meet  at  the  aides  of  the  cornea ;  it 
always  begins,  and  remaiDs  moat  intense,  on  a  line  slightly 
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within  the  sclero- corneal  junction,  and  the  degeneration  is 
must  markedin  the  superficial  layers  of  the  cornea,  beneath 
the  anterior  elastic  lamina ;  in  other  words,  the  change  ia 
greatest  at  the  part  most  influenced  by  the  marginal  blood- 
vessels. Arcus,  though  seldom  seen  except  in  senile  per- 
sona, ia  not  found  to  interfere  with  tbe  union  of  a  wound 
carried  through  it,  though  the  tiaaue  of  the  arcua  is  often 
very  tough  and  hard. 

Less  regular  forms  of  arcus  are  seen  as  the  result  of  pro- 
longed or  relapsing  inflammations  near  the  corneal  border, 
whether  ulcerative  or  not.  It  is  generally  easy  to  distin- 
guish such  an  arcus,  because  the  opacity  is  denser,  and 
more  patchy,  and  its  outlines  less  regular  than  in  the 
primary  form  ;  when  arcua  is  seen  unusually  early  in  life 
it  is  generally  of  this  inflammatory  kind,  for  simple  arcus 
it>  rare  below  forty. 

Opacity  of  a  very  characteristic  kind  is  likely  to  follow 
the  use  of  a  lotion  containing  lead  when  the  surface  of  tbe 
cornea  is  abraded.  An  insoluble,  densely  opaque,  very 
rtite  film  of  lead  salts  is  precipitated  on,  and  adheres  very 
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tinnly  to,  the  ulcerated  surface ;  the  spot  is  sharply  defined, 
and  looks  like  while  paint.  It'  precipitated  on  a  deep  and 
much  inflamed  ulcer,  the  layer  of  tissue  to  which  the  tilm 
adherea  is  often  thrown  off,  but  when  there  is  only  &  super- 
ficial abrasion  or  ulcer,  the  iead  adheres  very  firmly,  and 
can  only  be  scraped  ofl^  imperfectly.  But  even  in  the  latter 
cases  the  film  ia  probably  afler  a  time  thrown  off  or  worn 
ort",  if  we  may  judge  by  the  fact  that  nearly  all  the  lead 
opacities  which  come  under  notice  are  comparatively  new. 
The  practical  lesaon  ie  never  to  use  a  lead  lotion  for  the 
eye  when  there  ia  any  suspicion  that  the  corneal  surface  is 
broken. 

The  prolonged  use  of  nitrate  of  silver,  whether  in  a  weak 
or  strong  form,  is  sometimes  followed  by  a  dull,  brownish- 
green,  permanent  discoloration  of  the  conjunctiva,  and 
even  the  cornea  may  become  slightly  stained. 


CHAPTER    IX. 
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Iritis. 


Inflammation  of  the  iris  may  be  caused  by  certain  spe- 
cific blood  diseaaes,  especially  syphilia  ;  or  raay  be  the  ex- 
presaion  of  a  tendency  to  relapses  of  ioflammatioD  in  certain 
tissues  under  the  influence  largely  of  climate  and'weather 
— rheumatic  iritis;  it  often  occurs  in  the  course  of  ulcers, 
and  of  wounds  and  otber  injuries,  of  the  cornea  ;  also  with 
difiuse  keratitis  and  sclerotitis.  Iritis  also  forms  a  very 
importaDt  part  of  the  remarkable  and  serious  disease 
known  as  sympathetic  opbthalmitis. 

Acute  iritis,  whatever  its  cause,  ia  shown  by  a  change  in 
the  color  of  tbe  iris,  indistinctness  or  "  muddiness  "  of  its 
texture,  diminution  of  its  mobility,  aad  the  formation  of 
adhesions  (posterior  synechia)  between  its  posterior  (uveal) 
surface  and  tbe  capsule  of  tbe  Jens ;  there  is,  besides,  in 
most  cases,  a  dulness  of  the  whole  iris  and  pupil,  caused  by 
muddiness  of  the  aqueous  humor,  and  partly  also  by  slight 
corneal  changes  (p.  143).  The  eyeball  is  congested  and 
sight  usually  dimmed.  There  may,  or  may  not  be  pain, 
photophobia,  and  iachrymation. 

The  congestion  is  often  almost  confined  to  a  zone,  about 
one-twelfth  or  one-eighth  of  an  inch  wide,  which  surrounds 
the  cornea,  its  color  pink  (not  raw  red),  the  vessels  small, 
radiating,  nearly  straight,  and  lying  beneath  the  conjunc- 
tiva {eiliary  or  circumcomeal  congestion,  Fig.  28).  These 
are  the  episcleral  branches  of  the  anterior  ciliary  arteries 
(Fig.  26).  Quite  the  same  congestion  is  seen  in  many 
other  conditions — e.  g.,  corneal  ulceration  (p.  124);  whilst 
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on  the  other  band,  in  Bome  cases  of  inlta,  the  supertici&l 

(coiijuDGtival)  TeBsels  are  engorged  also,  especially  in  their 
anterior  divisions,  which  are  chiefly  offihoots  of  the  ciliary 
Byatem.  We  therefore  never  diagnose  iritis  from  the  char- 
acter of  the  congestion  alone  ;  but  the  disease  being  proved 
by  the  other  symptoms,  the  kind  and  degree  of  congestion 
help  ua  to  judge  of  iia  severity. 

The  altered  color  of  the  iris  is  due  to  its  congestion,  and 
the  efiiision  of  lymph  and  serum  into  ita  substance;  a  blue 
or  gray  iria  becomes  greenish,  a  brown  one  is  but  little 
changed.  The  inflammatory  swelling  of  the  iris  also  ac- 
counts both  for  the  blurring  (muddiness)  of  ita  beautifully 
reticulated  structure,  and  for  the  sluggishness  of  movement, 
noticed  in  the  early  period.  Lymph  is  soon  thrown  out  at 
one  or  more  spots  on  ita  posterior  aurface,  and  still  further 
hampers  ita  movements  by  adhering  to  the  lens  capsule ; 
and  moat  cases  do  not  come  under  notice  till  Bucb  synechite 
have  formed.  The  quantity  of  aolid  exudation,  whether  on 
the  hinder  surface,  or  into  the  structure,  of  the  iris,  varies 
much;  it  is  usually  greatest  in  syphilitic  iritie,  when  dis- 
tinct nodolea  of  pink,  or  yellowish  color  are  sometimes  seen 
projecting  from  the  front  surface,  generally  close  to  the 
pupil.  In  rare  cases  pus  thrown  ofl"  by  the  iria  into  the 
aqueous,  subsides  and  forms  hypopyon ;  a  corresponding 
deposit  of  blood  constitutes  hj'phioma.  Firm  adhesions  to 
the  lena-capaule  may  he  present  without  much  evidence  of 
exudation  into  the  structure  of  the  iris.  Exudative  changes 
are  usually  most  abundant  at  the  inner  ring  of  the  iris, 
where  its  capillary  vessels  are  far  the  most  numerous 
(Fig.  57). 

Apparent  discoloration  of  the  iris  is,  however,  often  due 
entirely  to  suspension  of  blood-eorpusclea,  or  inflammatory 
products,  in  the  aqueous  humor;  sometimes  this  altered 
fluid  coagulates  into  a  slightly  turbid  gelatinous  mass, 
which  almost  filla  the  chamber  ("spongy  exudation"). 
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The   aqueous  sometimea   becomes    yellow    without  losing 
tranaparency. 


The  tenaion  of  the  eyeball,  usually  unaltered  in  acute 
iritis,  may  be  a  little  increased;  rarely  it  is  considerably 
diminished,  and  in  such  cases  there  are  generally  other 
peculiarities. 

The  condition  of  the  pupil  alone  is  diagnostic  in  all  ex- 
cept very  mild  or  incipient  cases  of  iritis.  It  is  sluggish 
or  tootionlesB,  and  not  quite  round  ;  it  is  also  rather  smaller 
than  its  fellow  (supposing  the  iritis  to  be  one-sided),  be- 
cause the  surfaee  of  the  iris  is  iocreased  (and  the  pupil, 
therefore,  encroached  on)  wheuever  its  vessels  are  dis- 
tended (p.  38).  Atropine  causes  it  to  dilate  between  the 
aynecbiie ;  the  synechiee,  being  fixed,  appear  as  angular 
projections  when  the  iris  on  each  side  of  them  has  retracted. 
If  there  he  only  one  adhesion  it  will  merely  notch  the  pupil 
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at  one  spot;  if  the  adhesions  be  numerous  the  pupil  will  be  J 
crenated  or  irregular  (Fig.  58).  If  the  whole  pupillary ■ 
ring,  or  still  more,  if  the  entire  posterior  surface  of  the  irii 
be  adherent,  scarcely  any  dilatation  will  be  effected ; 
former  condition  is  called  annular  or  circular  synechix^I 
and  its  result  is  "exclusion"  of  the  pupil;  the  latter  ia^ 


IcDOwn  as  total  posterior  synechia.     If  the  synechiai  be  new 
and  the  lymph  soft,  the  repeated  use  of  atropine  will  break 
them  down,  and  the  pupil  become  round;  but  even  then 
some  of  the  uveal  pigment,  which  is  easily  separable  from 
the  posterior  surface  of  the  Iris,  often  remaius  behind,  glued  i 
to  the  lens-capsule  by  a  little  lymph  (Fig.  59).    The  prea-  i 
ence  of  one  or  more  such  spots  of  brown  pigment  on  the  | 
capsule  is  always  conclusive  proof  of  present,  or  of  past,  | 
iritis.     The  pupillary  area  itself  in  severe  iritis  is  ofben  1 
filled  by  grayish  or  yellowish  lymph,  which  spreads  over  ii  1 
from  the  iris  ;  if  such  exudation  become  organized,  a.  dense  I 
white  membrane  or  a  delicate  film  (often,  however,  present- 
ing  one  or  more  little  clear  holes)  is  formed  over  the  pupil 
("occlusion"  of  the  pupil").     The  iris  may  be  inflamed  with- 
out any  lymph  being  effused  from  its  hinder  surface,  and 
then  the  pupil,  though  sluggish,  acting  imperfectly  to  atra 
pine,  and  never  dilating  widely,  will  present  no  poeteria 
synechiie  nor  any  adhesion  of  pigment  spots  to  the  lei 
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but  it  will  always  be  diBColored  (aeroua  iritis)  ;  iritie  of  tiiia 
kiod  often  occurs  with  ulceration  of  the  cornea,  and  &b  a, 
complication  of  deeper  inflamniationB  (p.  163). 

Pain  referred  to  the  eyeball  and  to  the  parts  supplied  by 
the  first,  and  soraetiraea  by  the  second  division  of  the  fifth 
nerve,  is  common  with  iritis,  especially  in  the  early  period. 
It  is,  however,  a  very  variable  symptom,  and  gives  no  clew 
to  the  amount  of  structural  change,  being  sometimes  quite 
insignificant  when  much  lymph  is  thrown  out.  The  pain 
ia  seldom  constant,  but  comes  on  at  intervals,  is  often  worst 
at  night,  and  is  described  as  shooting,  throbbing,  or  aching. 
It  is  commonly  referred  to  the  temple  or  forehead,  as  well 
as  to  the  eyeball ;  sometimes  also  to  the  side  of  the  nose  . 
and  to  the  upper  teeth.  Photophobia  and  watering  are  ■ 
generally  proportionate  to  the  pain. 

The  duration  of  acute  iritis  varies  from  a  few  days  when 
raild,  to  many  weeks  when  severe.  The  defect  of  sight  ia 
proportionate  to  tbe  haziness  of  the  cornea,  aqueous,  and 
pupillary  space,  but  in  some  cases  is  increased  by  changes 
in  the  vitreous.  Iritis  sometimes  sets  in  very  gradually, 
causing  no  marked  congestion  or  pain,  but  slowly  giving 
rise  to  the  formation  of  tough  adhesions,  and  often  to  the 
growth  of  a  thin  membrane  over  the  pupillary  area ;  in 
some  of  these  cases  the  iris  becomes  tbickeoed  and  tough, 
and  its  large  vessels  undergo  much  dilatation,  whilst  in 
others  keratitis  punctata  occurs.  {See  Cyclitis,  p.  163; 
Diseases  of  Ckirnea,  p.  142;  and  Sympathetic  Ophthal- 
mitis, p.  170.) 

Permanent  results  of  iritis. — Reference  has  been  made 
to  the  adhesions,  which  are  oflen  permanent,  and  to  the 
spots  of  uveal  pigment  on  the  lena-capsule,  which  are  always 
so ;  either  condition  tells  a  tale  of  past  iritis,  and  is  thus  a 
valuable  aid  to  diagnosis.  A  blue  iris  which  has  under- 
gone severe  inflammation  may  remain  greenish.  Patches 
of  atrophy  may  follow  severe  plastic  exudations  into  the 
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iris,  and  are  recognized  by  their  whitish  color  and  thick- 
ness.    Large  patches  of  new  pigment  occasionally  form, 


iprdm™.) 


ixtending  from  the  pupillary  border  on  to  the  anterior 

worface. 

When  the  pupil  is  "excluded  "or  "occluded,"  the  re- 
mainder of  the  iris  being  free,  fluid  collects  in  the  posterior 
aqueous  chamber,  and  by  bulging  the  iris  forward,  and 
inishing  the  depth  of  the  anterior  chamber,  except  at 
entre,  gives  the  pupil  a  funnel-like  appearance;  if  the 

tbnlgiug  be  partial,  or  be  diviiled  by  bauds  of  tough  mem- 
Itrane,  the  irla  looks  cystic.  Seeondary  glaucoma  is  likely 
to  follow,  and  the  tension  of  the  globe  should,  therefore,  be 
carefully  noted  whenever  bulging  is  present;  in  not  a  few 
of  these  cases,  however,  we  find  the  eye  soft  and  beginning 
to  shrink,  the  sequel,  perhaps,  of  a  glaucomatous  state. 
"  Total  posterior  synechia  "  always  shows  a  severe,  though 
often  a  chronic,  iritis;  it  is  often  accompanied  by  deep- 
seated  disease,  and  followed  by  opacity  of  the  lens  (secon- 
dary cataract),  and  in  some  cases  ultimately  the  lens 
becomes  absorbed.     Relapses  of  iritis  are  believed  to  be 


ioduced  by  the  presence  of  synechia,  even  when  there  ia 
no  protrusion  of  the  iris  by  fluid ;  hut  their  influence  in 
thie  direction  haa,  I  believe,  been  much  overrated. 

It  Tuoat,  howevar,  be  observed  that  ihi^ra  is  still  much  difference 
of  qpinion  on  the  point  lust  referred  to.  The  iritis  of  syphilis  is 
still  held  by  some  to  he  liable  to  recur,  and  to  be  by 
limited  to  tlie  seconSBry  stage  ;  and  we  etill  often  bear  it  stated 
that  iritio  adhesions,  by  preventing  free  raovoEiient  of  the  iriij 
operate  ae  sources  of  irritation,  and  tbiis  predlspoea  to  relapse.  I 
haveseldoiiiBocceeded  in  getting  a  hialory  of  recent  syphilis  in  cases 
of  recurring  iritis,  whilst  in  a  number  of  casas  of  old  iritis  with  the 
history  that  the  attack  occurred  during  secondary  syphilis  years 
before,  I  have  scarcely  found  one  with  well-marked  history  of  co- 
lapses.  On  the  other  hand,  I  have  several  timeEt  seen  aevers  re- 
lapses in  rheumatic  coses  after  iridectomy  bad  been  performed  as  a 
preventive.  All  the  evidence  aeems  to  me  to  favor  the  view  that 
recurrences  of  iritis  depend,  as  a  rule,  upon  the  constitutional 
cause  of  the  disease. 

The  following  are  the  most  important  points  aa  to  the 
causes  of  iritis,  and  the  chief  clinical  differences  between 
the  several  forms. 

CoNaTiTUTioNAL  CAUSES.  SyphUta. — The  iritis  ia  acute ; 
it  shows  a  great  tendency  to  effusion  of  lymph  and  forma- 
tion of  vascular  nodules  (plastic  iritis),  and  the  nodules, 
when  very  large,  may  even  suppurate  ;  it  is  symmetrical  in 
a  large  proportion,  probably  at  least  two-tbirda,  of  the 
cases.  But  asymmetry  and  absence  of  lympb-nodules  are 
common.  It  occura  only  in  secondary  syphilis  (either 
acquired  or  inherited),  and  seldom  relapses.  It^  signifi- 
cance is  thus  entirely  diiferent  from  that  of  the  iritis  which 
often  complicates  syphilitic  keratitis  (p.  137). 

Rheumatism  is  the  cause  of  moat  caaea  of  relapsing  un- 
symmetrieal  iritia;  there  is  but  little  tendency  to  effusion 
of  lymph,  and  nodules  are  never  formed,  but  there  is  occa- 
rionally  fluid  hypopyon  (pp.  129  and  148)  ;  the  congeation 
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and  pain  are  often  more  severe  than  in  syphilitic  iritis, 
attack  is  usually  uosy  in  metrical,  though  both  eyes  & 
monly  suffer  by  turns.  It  relapses  at  intervals  of  months 
or  years.  Even  repeated  attficks  sometimes  result  in  hut 
little  damage  to  sight.  Goui  is  apparently  a  cause  of  some 
cases  of  both  acute,  and  insidious  chronic,  iritis.  It  is, 
perhaps,  doubtful  whether  the  gout  or  the  chronic  rheu- 
matism from  which  the  same  patients  sametimes  suffer  is 
the  cause  of  the  iritis.  In  its  tendency  to  relapse,  and  to 
affect  only  one  eye  at  a  time,  gouty  resembles  rheumatic 
iritis.  The  children  of  gouty  parents  are  occasionally 
liable  to  a,  very  insidious  and  destructive  form  of  chronic 
iritis,  with  disease  of  the  vitreous,  keratitis  punctata,  and 
glaucoma  (p.  164  and  Chapter  XXIV.). 

Chronic  IrltiB  {plagtie  irido'Choroidilis)  (see  also  p.  163), 
— In  a  few  cases  symmetrical  iritis,  ofa  chronic,  progressive, 
anil  destructive  character,  is  complicated  with  choroiditis, 
(iiaease  of  vitreous,  and  secondary  cataract.  These  cases, 
for  which  it  is  at  present  impossible  to  assign  any  cause, 
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either  general  or  local,  are  chieSy  s 
liddle  life. 

Sympathetic  Iritis.— See  Sympathetic  Ophthalmitis. 

Local  CiuaES.  Injuries. — Perforating  wounda  of 
eyeball,  particularly  if  irregular,  contused,  and  complicated 
with  wound  of  the  lens,  are  often  followed  by  iritis,  and 
more  often  if  the  patient  be  old  than  young.  If  the  corneal 
wound  suppurate,  or  become  much  infiltrated,  the  iritis  is 
likely  to  be  suppurative,  and  the  inflammation  to  spread 
to  the  ciliary  processes  and  cause  destructive  panophthal- 
mitis. Iritis  may  follow  a  wound  of  the  lens-capsule  with- 
out wound  of  the  iris,  and  with  only  a  mere  puncture  of 
the  cornea.  Eiiamples  of  traumatic  iritis  from  these 
several  causes  are  seen  after  the  various  operations  for 
cataract.  The  iritis  (or  more  correctly  irido' capsulitis) 
following  extraction  of  senile  cataract  is  often  prolonged, 
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attended  by  clieQiosis,  taaiih  congestion,  and  the  formatioa 
of  tough  membrane  behind  the  iria  (see  Cataract).  Iritis 
may  also  follow  superficial  wounds  and  abrasions  of  the 
cornea,  or  direct  blowa  on  the  eye ;  but  it  ia  of  great  im- 
portance, whenever  the  question  of  injury  comes  in,  to 
ascertain  whether  or  not  there  has  been  a.  perforating 
wound.  Iritis  often  accompanies  ulcers  and  other  inflam- 
mations of  the  cornea,  especially  when  deep,  or  complicated 
with  hypopyon,  or  occurring  in  elderly  persons.  Iritia 
may  accompany  deep-seated  disease  of  the  eye. 

Treatment. — (1)  In  every  case  where  iritia  is  present 
atropine  is  to  be  used  often  and  continuously,  in  order  to 
break  down  adhesions  already  formed,  and  to  allow  any 
lymph  subsequently  effused  to  be  deposited  outside  the 
ordinary  area  of  the  pupil.  A  stroug  solution  (four  graina 
of  sulphate  of  atropine  to  one  ounce  of  distilled  water)  is 
to  be  dropped  into  the  conjunctival  aac  every  hour  in  the 
early  period.  Even  if  the  synechia;  are,  when  first  seen, 
already  so  tough  that  the  atropine  baa  no  effect  on  them,  it 
may  prevent  the  formation  of  new  ones  on  the  same  circle. 
Atropine  also  greatly  relieves  pain  in  iritis,  and  lessens  the 
congestion,  and  through  these  means  it  no  doubt  helps  ma- 
terially to  arrest  exudation.  Mild  acute  iritis  may  some- 
times be  cured  by  atropine  alone. 

(2)  If  there  be  severe  pain  with  much  congestion,  three 
or  four  leeches  should  be  applied  to  the  temple,  to  the  malar 
eminence,  or  to  the  side  of  the  nose.  They  may  be  repeated 
daily,  in  the  same  or  smaller  numbers,  with  advantage  for 
several  days,  If  necessary  ;  or  after  one  leeching,  repeated 
blistering  may  be  substituted.  Some  surgeons  use  opiates 
instead  of,  or  in  addition  to,  leeches.  Leeches  occasionally 
increase  the  pain.  Severe  pain  in  iritis  can  nearly  always 
be  quickly  relieved  by  artificial  heat ;  either  fomentationa 
or  dry  heat,  as  hot  as  can  be  borne,  to  the  eyelids.     To 

>plj  dry  heat,  take  a  piece  of  cotton-wool  the  size  of  two 
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fiata,  hold  it  to  the  fire,  or  against  a  tin  pot  full  of  boiling 
water,  till  quite  hot,  and  apply  it  to  the  lids ;  have  another 
piece  ready  and  change  as  sdod  as  the  first  gete  cool ;  cou- 
tinue  thia  for  twenty  minutes  or  more,  and  repeat  it  several 
times  a  day.'  PBracentesis  of  the  anterior  chamber  should 
be  resorted  to  in  severe  iritis  if  the  aqueous  humor  remain 
very  turbid  afi«r  a  tew  days  of  other  treatment ;  it  may  be 
repeated  every  day  or  two  unless  there  is  marked  improve- 

(3)  Rest  of  the  eyes  is  very  important.  Many  an  attack 
is  lengthened  out,  and  many  a  relapse  after  partial  cure  is 
brought  on,  by  the  patient  continuing  at,  or  returning  too 
sonn  to,  work.  It  is  not  in  most  cases  necessary  to  remain 
in  a  perfectly  dark  room  ;  to  wear  a  shade  in  the  room 
with  the  blinds  down  is  generally  enough,  provided  that 
no  attempt  be  made  to  use  the  eyes.  Work  should  not 
be  resumed  tilt  at  least  a  week  atler  all  congestion  has 
gone  ofi". 

(4)  Cold  draughts  of  air  on  the  eye  and  all  causes  of 
"catching  cold"  are  to  be  very  carefully  avoided  by  keep- 
ing the  eye  warmly  tied  up  with  a  large  pad  of  cotton-wool. 

(5)  'The  cause  of  the  disease  is  to  he  treated,  and  into 
this  careful  inquiry  should  always  be  made.  If  the  iritis 
be  syphilitic,  treatment  for  secondary  syphilis  is  proper, 
mercury  being  given  just  short  of  salivation  for  several 
months,  even  though  all  the  active  eye  symptoms  quickly 
pass  ofi".  The  rheumatic  and  gouty  varieties  are  less  defi- 
nitely under  the  infiuence  of  internal  remedies ;  iodide  of 
potassium,  alkalies,  colchicum,  salicylate  of  soda,  and  tur- 
pentine, each  have  their  advocates;  when  the  pain  is  severe 
tincture  of  aconite  is  sometimes  markedly  useful ;  mercury 
is  seldom  needed,  but  in  protracted  and  severe  cases  it  may 
be  given  with  advantage.  It  is  sometimes  advisable  to 
combine  quinine  or  iron  with  the  mercury  in  syphilis,  or 
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to  give  them  in  additioo  to  other  reraediea  in  rheumatia 

(6)  Ab  a  role  no  Btimulants  are  to  be  allowed,  and  the 
bowels  should  be  kept  well  open. 

(7)  Iridectomy  is  needed  for  cases  of  severe  iritis,  even 
when  there  is  no  increase  of  tecaion,  if  judicious  local  and 
internal  treatment  have  been  carefully  tried  for  some  weeks 
without  marked  relief  to  the  symptoms.  It  is  chiefly  in 
cases  of  constitutional  origin,  either  syphilitic  or  rheumatic, 
and  in  the  irJtie  accompanying  ulcers  of  the  cornea,  that 
iridectomy  is  useful;  it  is  not  admissible  in  sympathetic 
iritis,  nor  in  iriiia  after  cataract  extraction.  In  reference 
to  iridectomy  it  is  to  be  borne  in  mind  that  unless  neces- 
sary, it  is  injurious,  by  producing  an  enlarged  and  irregular 
pupil  through  which,  for  optical  reasons  (p.  18),  the  patient 
will  often  not  see  so  well  as  through  the  natural  pupil,  even 
though  this  be  partially  obstructed.  The  effect  of  the 
operation  in  abating  the  inflammation  is  occaaionally  very 
marked,  but  in  order  to  be  sure  that  the  efliect  is  due  to  the 
operation  we  must  have  first  tried  fairly  the  other  means 
of  cure.  In  regard  to  all  methods  of  local  treatment  we 
must  bear  in  mind  that  acute  iritis  occurs  in  all  degrees  of 
severity,  and  that  the  mildest  cases  often  need  only  atro- 
pine and  rest. 

Traumatic  Iritis,  in  the  earliest  stage,  is  best  combated 
by  atropine,  continuous  cold  obtained  by  laying  upon  the 
closed  eyelids  pieces  of  lint  wetted  in  iced  water  and 
changed  every  few  minutes,  and  by  leeches.  Cold  is  not 
to  be  used  in  any  other  form  of  iritis,  and  is  useless  even  for 
traumatic  cases  after  the  first  day  or  bo;  later,  warmth  is 
more  appropriate. 

Congenital  irideremia  (absence  of  iris)  is  occasionally 
seen,  and  is  ol\cn  associated  with  other  congenital  defects 
of  the  eye. 

Coloboma  of  the  iris  (congenital  developmental  clefl  in 
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the  iris)  gives  the  effect  of  a  very  regularly  made  iriJec- 
tomy.  It  ia  always  dowDward  or  slightly  down-in,  and  is 
often,  but  not  always,  symnielrical.  It  occura  in  different 
degrees,  and  sometimes  a  mere  line  or  aeam  in  the  iri^  in- 
dicates the  slightest  form  of  the  defect.  It  often  occurs 
without  coloboma  of  the  choroid. 

Feraiatent  remains  of  the  pupillary  membrane  have 
sometimes  to  be  distinguished  from  iritic  adhesions.  They 
form  thin  shreds  or  loops  of  tissue,  in  color  reaembling  the 
iris,  to  the  anterior  surface  of  which,  close  to  its  pupillary 
border,  they  are  attached.  They  are  longer  and  slenderer 
than  posterior  synechiaa,  and  are  not  attached  to  the  lens- 
capsuie.'  I  have  once  seen  well-marked  remains  of  this 
membrane  complicated  with  equally  unequivocal  iritic  ad- 
hesions, in  a  case  of  acute  iritis  in  an  adult. 


CHAPTER  X. 
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^^^V  This  chapter  is  intended  to  include  cases  in  which  the 
^^^"  rfliary  body  itself,  or  the  corresponding  part  of  the  sclero- 
tic, or  the  epiEcteral  tissue,  is  the  sole  seat,  or  at  least  the 
headquarters,  of  disease.  From  the  abundauce  of  vessels 
and  nerves  in  the  ciliary  body,  and  the  importance  of  its 
nutritive  relations  to  the  surrounding  parts,  we  find  that 
many  of  the  morbid  processes  of  the  ciliary  region  show  a 
strong  tendency  to  spread,  according  to  their  precise  position 
and  depth,  to  the  cornea,  iris,  or  vitreous,  and  by  influenc- 
ing the  nutrition  of  the  lens  to  cause  secondary  cataract. 
Although  alike  on  pathological  aud  clinical  grounds  it  is 
necessary  to  subdivide  the  class  Into  groups,  we  may  ob- 
serve that  the  various  diseases  of  this  part  show  a  general 
agreement  in  some  of  their  more  important  characters; 
thus  ail  of  them  are  protracted  and  liable  to  relapse,  and 
in  all  there  is  a  marked  tendency  to  patcbiness,  the  morbid 
process  being  moat  intense  in  certain  spots  of  the  ciliary 
zone,  or  even  occurring  iu  quite  discrete  areas.  It  is  con- 
venient to  make  three  principal  clinical  groups,  the  differ- 
ences between  which  are  accounted  for  to  a  great  extent 
by  the  depth  of  the  tissue  chiefly  implicated.  The  most 
superficial  may  be  taken  first. 

(1)  Episcleritis  (more  correctly  Scleritis)  is  the  name 
given  to  one  or  more  large  patches  of  congestion  in  the 
ciliary  region,  with  some  elevation  of  the  conjunctiva  from 
thickening  of  the  subjacent  tissues.  The  congestion  gener- 
ally affects  the  conjunctival  as  well  as  the  deeper  vessels, 
and  the  yellowish  color  uf  the  exudation  tones  the  bright 
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blood-red  down  to  a  more  or  less  ruaty  tinge,  which  is  espe- 
cially Etriking  at  the  central,  thickest  part  of  the  patch. 
The  thickening  aeldum  causes  more  than  a  low,  widely 
spread  mound  of  swelling. 

EpiBcleritis  ie  a  rather  rare  disease.  It  occurs  chiefly  on 
the  exposed  parts  of  the  ciliary  region,  and  especially  near 
the  outer  canthus;  but  the  patches  may  occur  at  any  part 
of  the  circle,  and  exceptionally  the  inflamonation  is  difiiised 
over  a  much  wider  area  than  the  ciliary  zone,  extending  far 
back,  out  of  view.  The  iris  is  often  a  little  discolored  and  the 
pupil  sluggish,  but  actual  iritis  is  the  exception.  There  is 
often  much  aching  pain.  The  disease  is  subacute,  reaching 
its  acme  in  not  less  than  two  or  three  weeks,  and  requiring 
a  much  longer  time  before  absorption  is  complete.  Fresh 
patches  are  apt  to  spring  up  while  old  ones  are  declining, 
and  80  the  disease  may  last  for  mouths ;  indeed,  relapses 
at  intervals,  and  in  fresh  spots,  are  the  rule.  It  usually 
affects  only  one  eye  at  a  time,  but  both  often  suffer  sooner 
or  later.  After  the  active  changes  have  disappeared,  a 
patch  of  the  underlying  sclerotic,  of  rather  smaller  size,  is 
generally  seen  to  be  dusky,  as  if  stained ;  it  is  doubtful 
whether  such  patches  represent  thinning  of  the  sclerotic 
from  atrophy,  or  only  staining ;  it  is  but  seldom  that  they 
show  any  tendency  to  bulge  as  if  thinned.  Id  rare  cases  the 
exudation  is  much  more  abundant,  and  a  large  swelling  is 
formed,  which  may  even  contain  pus;  such  cases  pass  by 
gradations  into  conjunctival  phlyctenulce,  and  are  generally 
seen  in  children  (compare  p.  125). 

Episcleritis  is  seldem  seen  except  in  adults,  and  is  com- 
moner in  men  than  in  women.  Inquiry  often  shows  that 
the  sufferer  is,  either  from  occupation  or  temperament, 
particularly  liable  to  be  affected  by  exposure  to  cold  or  by 
changes  of  temperature.  Some  of  the  patients  are  rheu- 
matic, some  gouty.  Similar  patches,  but  of  a  brownish, 
rather    translucent  appearance,   are    occasionally    caused 
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by  tertiary  syphilis,  acquired  or  inherited  {^'gummatous 
tclerilis"). 

In  the  treatment,  protection  by  a  warm  bandage,  rest, 
the  yellow  ointment  (F.  12),  the  use  of  repeated  bliaters, 
and  local  etimulatioa  of  tbe  ewelling,  itre  generally  the 
most  efficacious.  Atropine  is  very  useful  io  allaying  pain. 
Internal  remedies  seldom  seem  to  exert  much  influence,  ex- 
cept in  eyphilitic  cases.  Salicylate  of  Eoda  has  been  highly 
spoken  of  by  some.  Systematic  kneadiugof  the  eye  through 
the  closed  lids  ("massage"),  and  scraping  away  the  exuda- 
tion with  a  sharp  spoon,  after  turning  back  the  coDJunctiva, 
have  also  been  recommended,  and  are  worth  trial. 

(2)  Sclero-keratitis  and  sclero-iritis  ("scrofulous  sclero- 
titis," "anterior  choroiditis").  A  more  deeply  seated,  very 
persistent,  or  relapsing,  subacute  inflammation  character- 
ized by  congestion  of  a  violent  tint  (deep  scleral  congestion, 
p.  42,  2),  abruptly  limited  to  the  ciliary  zone,  and  afiifClicg 
some  parts  of  the  zone  more  than  others  (tendency  to  patch- 
iness).  Early  in  the  case  there  is  a  alight  degree  of  bulging 
of  the  affected  part,  due  partly  to  thickening;  whilst  patches 
of  cloudy  opacity,  which  may  or  may  not  ulcerate,  appear 
in  the  cornea  close  to,  and  often  continuous  with,  its  mar- 
gin ;  iritis  generally  occurs  later ;  pain  and  photophobia 
are  often  severe.  After  a  varying  interval,  always  weeks, 
more  often  months,  the  symptoms  recede;  at  the  focus  of 
greatest  congestion,  or  it  may  be  around  tbe  entire  zone, 
the  sclerotic  is  left  of  a  dusky  color,  sometimes  interspersed 
with  little  yellowish  patches,  and  permanent  haziness  of 
the  most  aflected  parts  of  the  cornea  remains.  The  disease 
ia  almost  certain  to  relapse  sooner  or  later ;  or  a  succession 
of  fresh  inflammatory  foci  follow  each  other  without  any 
intervals  of  real  recovery,  the  whole  process  extending  over 
months  or  years.  After  each  attack  more  haze  of  cornea 
and  fresh  iritic  adhesions  are  left.  The  sclerotic,  in  bad 
cases  of  some  years'  standing,  is  much  stained,  and  may 
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become  bulged  (ciliary  or  anterior  staphyloma),  aod  the 
cornea  becomes  more  opaque  and  altered  in  curve;  the  eye 
is  then  useless,  though  but  aeldom  liable  to  further  active 
Bymptonia. 

The  characterietic  appearance  of  an  eye  which  has  been 
moderately  affected  is  the  dusky  color  of  the  sclerotic  and 
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the  irregular  patchy  opacities  in  the  cornea  (Fig.  61),  which 
are  oflen  continuous  with  the  sclerotic.  The  disease  docs 
not  occur  in  children,  nor  does  it  begin  late  in  life;  most 
of  the  patients  are  young  or  middle-aged  adults,  and  unlike 
the  former  variety,  most  are  women.  It  is  not  asaociated 
with  any  special  diathesis  or  dyscrasia,  but  generally  goes 
along  with  a  feeble  circulation  and  liability  to  "catch 
cold  ;"  in  some  cases  there  is  a  definite  family  history  of 
scrofula  or  of  phthisis.  Predisposed  persons  are  more  likely 
to  Buffer  iu  cold  weather,  or  after  change  to  a  colder  or 
damper  climate,  or  after  any  cause  of  exhaustion,  such  as 
suckling. 

Treatment  is  at  best  but  palliative.  Local  stimulation  by 
yellow  ointment  or  calomel  is  very  useful  in  some  cases, 
particularly  in  those  which  verge  toward  the  phlyctenular 
type.  In  the  early  stages,  especially  when  the  congestion 
is  very  violent  aud  altogether  subconjunctival,  atropine 
oilen  gives  relief,  and  it  is,  of  course,  useful  for  the  iritis. 
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Repeated  blistering  ie  alao  to  be  tried,  though  not  all  cases 
are  benefited  by  it,  I  have  not  seen  much  beneflt  from 
setona.  Warm,  dry  applications  to  the  lids  are,  aa  a  rule, 
better  than  cold.  Mercury,  in  small  and  long-continued 
doses,  is  certainly  valuable  when  the  patient  is  not  anemic 
and  feeble,  but  it  is  to  be  combined  with  cod-liver  oil  and 
iron.  Protection  from  cold  and  bright  light  by  "goggles" 
ie  a  very  important  measure,  both  during  the  attacks  and 
in  the  intervale  between  them.  There  is  no  rule  as  to 
Bymraetry;  both  eyes  often  auffbr  sooner  or  later,  but  some- 
times one  escapes  whilst  the  other  is  attacked  repeatedly. 
Transition  forms  occur  betwen  this  disease  and  episcleritis, 
{^)  Cyclitis  with  disease  of  vitreous  and  keratitis 
ptinctata  (chronic  serous  irido-choroiditis,  "serous  iritis"). 
— A  small  but  important  series  of  cases,  in  which  there  is 
congestion,  as  in  mild  iritie,  and  dulness  of  sight,  but  usually 
no  pain  or  photophobia.  Flocculi  are  found  in  the  anterior 
part  of  the  vitreous,  or  numerous  small  dots  of  deposit  are 
Been  on  the  posterior  surface  of  the  cornea  (keratitis  punc- 
tata, Fig.  55) ;  the  anterior  chamber  is  often  too  deep, 
and  insidious  iritis  often  follows.  Patches  of  recent  choroid- 
itis are  sometimes  to  be  seen  at  the  fundus.  In  bad 
cases  buii^oJored  masses  of  d 
of  the  angle  between  iris  an 
may  be  present  on  the  iris  i 
in  syphilitic  iritis,  at  the  pupillary  border.  Persistence, 
variability,  and  liability  to  relapse  are  almost  as  marked 
here  as  in  other  members  of  the  cyclitic  group.  The 
tension  is  often  slightly  augmented  at  the  beginning,  but 
usually  becomes  normal  again.  Sometimes,  however,  the 
eye  passes  into  a  permanent  state  of  chronic  glaucoma,' 
without  the  intervention  of  plastic  iritis  (see  Glaucoma) ; 
but  UBU&lly  the  final  condition  in  bad  cases  depends  on  the 


sit  form  in  the  lower  part 
[jrnea;  or  distinct  nodules 
•  its  periphery,  but  not,  aa 


extent  of  the  iritic  adheeiooB,  for  when  tbe  Bjnechisa  are 
numerous  and  tough,  and  the  irk  is  much  altered  in  struc- 
ture, or  the  pupil  blocked  by  esudation,  secondary  glaucoma 
ia  likely  to  arise  from  impriBonment  of  fluid  behind  the  iris 
(Fig.  60).  When  seen  quite  early  the  dlagnoaia  will  prob- 
ably be  "  serous  iritis"  or  "  ciliary  coBgeation,"  unless  the 
eye  be  carefully  examined ;  for  the  pupil  is  generally  free 
in  all  parts,  or  shows,  at  most,  one  or  two  adhesions  after 
atropine  has  been  used.  In  a  few  cases  the  punctate  de- 
posits on  the  back  of  the  cornea  constitute  almost  the  only 
objective  change  (simple  keratitis  punctata),  but  these  are 
rare  (p.  144)  (compare  Chronic  Iritis,  p.  154).  The  re- 
fraction sometimes  becomes  temporarily  myopic  in  serous 
iritis. 

The  cases  occur  in  adolescents  or  young  adults,  and  the 
disease  is  often  sooner  or  later  symmetrical.  Many  mild 
cases  recover  perfectly,  and  in  most  others  the  final  result 
is  satisfactory.  In  respect  to  cause,  there  is  strong  reason 
to  believe  that  many  of  these  cases  are  the  result  of  gout  in 
a  previous  generation,  the  patient  himself  never  having 
had  the  disease  (Hutchinson).  The  disease  seems  often  to 
be  excited  in  predisposed  persons  by  prolonged  overwork 
or  anxiety,  combined  with  underfeeding,  or  defective  as- 
similation; the  patients  oflen  describe  themselves  as  deli- 
cate; some  are  phthisical.  On  the  other  hand,  in  some  of 
the  worst  cases,  leading  to  secondary  cataract  and  ulti- 
mately to  shrinking  of  the  eyes  (p.  154),  the  patient  appears 
to  be,  from  first  to  last,  in  good  health,  and  free  from  any 
ascertainable  morbid  diathesis. 

In  the  treatment  prolonged  rest  of  the  eyes  is  important. 
Atropine  is  usually  necessary,  but  if  there  be  increase  of 
tension  its  effect  must  be  carefully  watched,  and  in  cases 
where  there  are  no  iritic  adhesions,  eserioe  may  have  to  be 
substituted.  If  the  increase  of  tension  keeps  up,  and  seems 
to  be  damaging  the  sight,  iridectomy  is  necessary.     Small 
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doses  of  iodide  of  potaeaium  and  mercury  appear  to  be 
useful  in  the  earlier  stages,  given  with  proper  precautions, 
and  accompaDied  by  iron  aud  cod-liver  oil.  ChaDge  of 
climate  would  probably  often  be  very  beneficial.  In  the 
worst  caaea,  where  the  changes  are  like  those  resulting  from 
sympathetic  ophthalmitis,  no  treatment  seems  to  have  any 
elfect. 

Cases  of  acute  inflammation  are  occasionally  seen  in 
which  most  of  the  syraptoms  resemble  those  of  acute  iritis, 
but  with  the  iris  so  little  atfected,  that  it  is  evidently  not 
the  headquarters  of  the  morbid  action.  The  tensioD  may 
be  much  reduced,  whilst  repeated  and  rapid  variations, 
both  in  sight  and  objective  symptoms,  occur.  The  term 
"idiopathiephlkUU  bvlbi"  has  been  applied  to  some  of  these. 
Again,  some  cases  of  syphilitic  inflammation,  which  are 
classed  as  syphilitic  "  iritis,"  might  more  correctly  be  called 
"cyclitis."  In  some  cases  of  heredi to-syphilitic  keratitis 
there  is  much  cyclitic  complication  (p.  140),  and  these  are 
always  difficult  to  treat. 

Plastic  inflammation  of  the  ciliary  body,  following 
injury  (Irawnatic  iritis  or  iridocyclitis),  is  the  usual  starting- 
point  of  the  changes  which  set  up  sympathetic  inflamma- 
tion of  the  fellow  eye ;  the  tension  is  often  lowered,  and  the 
symptoms  subacute.  The  onset  of  purulent  traumatio  cyclitis 
(jianophthalviilis)  is  signalized  by  congestion,  pain,  chemosis, 
and  swelling  of  lids,  and  the  appearance  of  opacity  at  the 
wound.  The  inflanimatioD  quickly  spreads  to  the  iris, 
ciliary  body,  and  vitreous;  and  then  to  the  capsule  of 
Tenon  and  the  muscles,  so  that  the  eye  becomes  glued  to 
the  surrounding  parts,  aud  fixed.  If  the  lens  be  trans- 
parent a  yellow  or  greenish  reflection  is,  after  a  few  days, 
Bometimes  seen  behind  it,  indicating  the  preseuce  of  pus  in 
the  vitreous  humor;  but  usually  the  cornea  and  aqueous 
are  too  turbid,  even  should  the  lens  be  clear,  to  allow  deep 
inspection.    Suppurative  panophthalmitis  occasionally  aets 
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ID  acutely  and  without  apparent  cause  in  eyes  wbicb  have 
long  been  blind  from  corneal  disease  or  from  glaucoma.  It 
may  bIho  occur  in  pyaemia  (Chapter  XXIV.,).  (Bee  also 
Paeudo-glioma.) 


Certain  morbid  chaugea  in  one  eye  may  set  up  either 
functional  disturbance  or  destructive  inflammation  in  its 
fellow.  The  term  gympalhelic  irritation  ie  given  to  the 
former,  and  sympatketie  opkthalmUie  (or  ophthalmia}  to  the 
latter.  Though  these  conditionB  may  be  combined,  they 
more  often  occur  separately,  and  it  is  very  important  to 
distiuguieh  between  them. 

Although  at  present  the  exact  nature  of  the  chaoges 
which  precede  eynipntbetic  inflammation  is  unkoowD,  and 
their  path  has  not  been  fully  traced  out,  we  are  sure  (1) 
that  tlie  changea  start  from  the  region  moat  richly  supplied 
with  vcHsels  and  nerves,  viz.,  the  ciliary  body  and  iris; 
(2)  that  the  first  changes  recognized  by  the  Burgeon  in  the 
gympaihiiing  eye  are  generally  \a  the  same  structures ;  (3) 
that  the  exciting  eye  has  nearly  always  been  wounded,  and 
in  its  anterior  part,  and  that  plastic  inflammation  of  its 
uveal  tract  is  always  present;  (4)  that  inflammatory 
changes  have  in  sooie  cases  been  found  in  the  ciliary 
nerves,  and  in  the  coverings  of  the  optic  nerve,  of  the 
exciting  eye. 

Within  the  last  few  years  the  hypothesis  of  transmission 
along  the  ciliary  nerves,  which  had  many  adherents,  has 
been  almost  given  up  in  fevor  of  the  theory  of  infection. 
DeutBchman  has  shown  (1882-84)  that  the  introduction  of 
certain  septic  organisms  into  the  interior  of  the  eyeball,  in 
rabbits,  is  followed  by  acute  inflammatory  changes  !□  the 
other  eye ;  and  tiiflbrd  has,  more  recently  (1886),  obtained 
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results  which  tend  to  cooGrm  the  infection  theory.  Moat 
of  Deutschmann's  Bubjects  died  in  a  few  days,  aod  though 
in  many  of  them  the  ocular  changes  were  those  of  inflam- 
matioD  traceadle  along  the  optic  nerve-sheaths  of  the 
"exciting"  eye,  by  way  of  the  chiaaraa,  and  down  the 
optic  nerve  to  the  optic  disk  of  the  "  sympathizer,"  stilt  in 
one  or  two  the  morbid  process  had  spread  to  the  vitreous 
and  uveal  coat.  Berlin'  had  previously  suggested  that  the 
second  eye  was  infected  by  a  special  organism  which  could 
flourish  only  in  the  eye-tissues,  and  which  was  carried  by 
the  blood  from  the  flrst  eye ;  and  Hutchinson,'  afterward, 
independently  propounded  a  nearly  identical  view.  Though 
there  are  difficulties  to  be  esplained  and  gaps  to  be  filled 
io  our  knowledge  hefore  the  infection  theory  in  any  form 
can  be  accepted,  yet  at  the  present  time  it  claims  more  and 
stronger  adherents  than  any  other  ;  and  the  difficulties  are 
perhaps  not  greater  than  for  any  other  theory. 

In  almost  every  case  sympathetic  inflammation  is  set  up 
by  a  perforating  wound,  either  accidental  or  operative,  in 
the  ciliary  region  of  the  other  eye — i.e.,  within  a  zone, 
nearly  a  quarter  of  an  inch  wide,  surrounding  the  cornea. 
The  risk  attending  a  wound  in  this  "dangerous  zone"  is 
increased  if  it  be  lacerated,  or  heal  slowly,  or  if  the  iris  or 
ciliary  body  be  engaged  between  the  lips  of  the  sclerotic, 
or  if  the  eye  contain  a  foreign  body ;  under  all  conditions, 
indeed,  which  make  the  occurrence  of  plastic  or  purulent 
irido-cyclitis  probable.  Sympathetic  inflammation  may 
also  be  set  up  by  a  foreign  body  lodged  in  the  eye,  whether 
the  wound  he  in  the  ciliary  region  or  not;  by  an  eye  con- 
taining a  tumor,  though  probably  not  unless  the  eye  has 
been  perforated  by  operation  or  ulceration  ;  by  a  purely 
corneal  wound,  or  a  perforating  ulcer,  if  complicated  by 
adhesion  of  the  iris,  with  dragging  on  the  ciliary  body. 
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Symptoms  in  the  Exciting  Eye.—The  excUing  eye,  when 
it  ia  caueing  sympathetic  irritation,  generally  ahows  ciliary 
coDgestion  and  ptiotophubia,  and  often  suffers  neuralgic 
paiQ.  Ia  an  eye  which  ia  causing  eympathetic  injlamma- 
tion,  obvious  iritis,  often  with  lowered  tension,  is  usually 
present ;  but  the  iritis  ia  often  painless  and  without  notice- 
able congestion,  and  thua  may  eaaily  be  overlooked  ;  it  is 
especially  important  to  remember  that  the  exciting  eye, 
though  its  aight  ia  always  damaged,  need  not  be  blind,  and 
that  under  certain  circumatances  it  may  in  the  end  be  the 
better  eye  of  the  two. 

Symptoms  in  the  Sympathizing  Eye.  a.  Sympathetic 
Irritation. — The  eye  U,  in  common  speech,  "weak"  or 
"irritable."  It  is  intolerant  of  light,  and  easily  fluahes 
and  waters  if  exposed  to  bright  light,  or  if  much  used; 
the  accommodation  is  weakened  or  irritable,  so  that  con- 
tinued vision  for  near  objects  is  painful,  or  even  impossi- 
ble, and  the  ciliary  muscle  seems  liable  to  give  way  for  a 
short  time,  the  patient  complaining  that  near  objects  now 
and  then  suddenly  become  misty  for  a  while.  Neuralgic 
pains,  referred  to  the  eye  and  side  of  the  head,  are  also 
common.  Temporary  darkening  of  sight,  indicating  sus- 
pension of  retinal  function,  and  aubjective  senaations  of 
colored  spots,  clouds,  etc.,  occur  in  certain  cases.  Such 
attacks  may  occur  again  and  again  in  varying  severity, 
lasting  for  days  or  weeks,  and  finally  ceasing  without  ever 
passing  on  to  structural  change.  Sympathetic  irritation  is 
always,  and,  as  a  rule,  promptly,  cured  by  removal  of  the 
exciting  eye;  but  occasionally  the  symptoms  persist  for 
some  time  afterward.  A  condition  which  cannot  be  <)ia- 
tingulahed  frnni  hysterical  blindnesa  ia  sometimes  seen  in 
the  "sympathlKing"  eye,  but  the  terra  sympathetic  irritA- 
tioD  does  not  then  seem  suitable.' 

'  Mr.  OoRD  lelli  me  tLal  be  hu  iiutlFcd  (ti»t  marked  McllLMJgn  oC  the  IrU  (p.  3*) 


b.  Sympatketio  Inflammation  {Ophthalmitis). — The  dis- 
ease may  arise  out  of  an  attaclt  of  "  irritation,"  but  more 
commonly  it  sets  in  without  any  such  warning.  It  may  be 
acu[«  and  severe,  or  so  insidious  as  to  escape  the  notice  of 
the  patient  until  well  advanced.  It  ia  in  nearly  all  cases 
a  prolonged  and  a  recurring  disease;  when  once  started  it 
is  self-maintaining,  and  its  course  uaually  extends  over 
many  months,  or  even  a  year  or  two.  In  mild  cases  a 
good  recovery  eventually  takes  place,  but  in  a  large 
majority  the  eye  becomes  bliud.  The  disease  usually  takes 
the  form  of  a  plastic  irido-cyclitis  or  i rid o -choroiditis,  with 
exudation  from  the  entire  posterior  surface  of  the  iris, 
leading  to  total  posterior  synechia  (p.  150).  Its  chief  early 
peculiarities  are  a  great  liability  to  dotted  deposits  on  the 
back  of  the  cornea  (p.  143),  clouding  of  the  vitreous  by 
floating  opacities,  and  often  neuro-retinitis;  there  is  dusky 
ciliary  congestion  with  marked  engorgement  of  the  large 
vessels  which  perforate  the  sclerotic  in  the  ciliary  region. 
In  acute  and  severe  cases  the  congestion  is  intense,  there  are 
severe  pain,  photophobia,  and  tenderness  on  pressure,  and 
the  iris,  besides  being  thick,  is  changed  in  color  to  a 
peculiar  bulF  or  yellowish-brown,  and  shows  numerous  en- 
larged bloodvessels.  Attacks  of  intense  neuralgia  of  the 
fiflh  nerve  characlerize  some  cases.  In  cases  of  all  degrees, 
the  tension  is  often  increased,  the  eye  becoming  decidedly 
glaucomatous  for  a  longer  or  shorter  time.  Many  dotted 
opacities  appear  in  the  lens,  which  afterward  becomes  com- 
pletely cat  aractou  sand  in  some  cases  is  finally  quite  absorbed. 
In  the  worst  eases  the  eye  finally  shrinks,  but  in  many  it 
remains  glaucomatous  with  total  posterior  synechia,  corneal 
haze,  and  more  or  less  ciliary  staphyloma.  In  the  mildest 
eases  (the  so-called  "serous"  form),  the  disease  never  goes 
beyond  a  chronic  iritis  with  punctate  keratitis  and  disease 
of  the  vitreous,  with  which  neuro-retinitis  often,  perhaps 
tXvKja,  coexists. 
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SyrapBthetic  ophthalmitis  generally  begins 
weeks  and  about  three  mooths  after  the  injury  to  the  ei- 
citing  eye ;  very  seldom  aoiioer  than  three  weeks^i,  e, ,  not 
until  time  hoe  elapsed  fur  well-marked  inflammatory 
changes  to  occur  at  the  seat  of  injury.  On  the  other  hand, 
the  disease  may  set  in  at  any  length  of  time,  evea  many 
years,  after  the  lesion  of  the  exciting  eye.  It  occurs  at  all 
ag^fi.  Distinct  intlammatory  changes  are  probably  always 
present  in  the  exciting  eye,  but,  as  already  stated,  these 
may  be  very  slight  and  difficult  of  detection.  When  care- 
Ailly  observed,  these  changes  are  found  to  precede  by  some 
days,  if  not  longer,  the  onset  of  structural  disease  in  the 
sympathizing  eye,  the  morbid  process  apparently  taking 
Bome  time  to  travel  from  one  eye  to  the  other. 

Tkeatment.— By  far  the  most  important  measure  refers 
to  prevention.  When  once  sympathetic  inflammation  has 
begun  we  can  do  little  to  modify  its  course.  The  clear 
recngnitiuQ  of  this  fact  leads  us  to  advise  the  excision*  of 
every  eye  which  is  at  the  same  lime  useless  and  liable  to 
cause  sympathetic  mischief— i.  e.,  of  all  eyes  which  are 
blind  from  injury  or  destructive  corneal  disease;  and  to 
give  this  advice  most  urgently  when  the  blind  eye  is  already 
tender  or  irritable,  or  is  liable  to  become  so,  when  it  has 
been  lost  by  wound,  and  when  it  is  probable  that  it  may 
contain  a  foreign  body.  Any  lost  eye  in  which  there  are 
signs  of  past  iritis,  even  if  there  be  no  history  of  injury,  is 
best  removed,  especially  if  shrunken.  But  much  judgment 
is  needed  if  the  damaged  eye,  though  irritable  and  likely 
to  cause  mischief,  still  retains  more  or  lees  sight.  Every 
attention  must  then  be  paid  to  the  exact  position  of  the 
wound,  the  evidence  as  to  its  depth,  the  evidence  of  hemor- 

■  VMllDg  douiilful  wl.other  eltbentBciK!™  or  ojidovciliiiry  iiBorotonij  coofenu 
jroBl  nrfolj  from  lympithelle  dlneue  ■■  don  Diciiiim  I  b«ve  nol  perfcnoea  Ihoie 
npunllDDi.    ThB  mors  apwijr  roHTed  etHeeradon  but  nol  ytt  bwn  performed  ottm 
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rhage,  and  especiallj  to  the  condition  of  the  lens,  and  to 


the  presence  of  the  yellowish 
which  iadicates  lymph  or  pus  i 
The  date  of  the  injury  and  the 
whether  healed   by   immediate    ti 
puckering,  or  flattening,  are  very 
tation  of  the  fellow  eye  may  set  ia 


behind  the  lei 
the  vitreous  (p.  165). 
ndition  of  the  wound, 
ion,  or  with  acarring, 
Qportant  points.  Iin- 
few  days  after  the 


injury;  but  since  iiijlammalion  very  seldom  begins  sooner 
than  two  or  three  weeks,  we  may,  if  we  see  the  case  early, 
watch  it  for  a  little  time.  Complete  and  prolonged  rest 
in  a  darkened  room  is  a  very  important  element  in  the 
preveotion  of  sympathetic  irritation  and  inflammation,  and 
should  always  be  iogisted  on  when  we  are  trying  to  save  an 
injured  eye  {compare  p.  156).  In  rare  cases  sympathetic 
inflammation  seta  in  after  the  removal  of  the  exciting  eye, 
even  after  an  interval  of  several  weeks,  a  contingency 
which  emphasizes  the  importance  of  excising  every  con- 
demned eye  at  the  earliest  passible  moment. 

Wh«ii  gympaihetic  ophikalmitia  kaa  set  in  we  can  do  com- 
paratively little. 

A.  The  exciting  eye,  if  quite  blind  or  so  seriously  damaged 
as  to  be  for  practical  purposes  certainly  useless,  is  to  be 
excised  at  once,  though  the  evidence  of  benefit  from  this 
course  is  slender.  But  it  is  not  to  be  removed  if  there  is 
reason  to  hope  for  restoration  of  useful  sight  in  it;  if  there 
be  simply  a  moderate  degree  of  subacute  iritis,  with  or 
without  traumatic  cataract,  and  with  sight  proportionate 
to  the  state  of  the  lens,  the  eye  is  to  be  carefully  treated, 
since  it  may  very  probably  ia  the  end  be  the  better  of  the 
two  (p.  168). 

B.  The  gympaihiiing  eye.  The  important  measures  are 
(1)  atropine,  used  very  often,  as  fur  acute  iritis;  (2)  abso- 
lute rest  and  exclusion  of  light  by  residence  in  a  dark  room 
and  with  a  black  bandage  over  both  eyes ;  (3)  repeated 
leeching  if  the  symptoms  are  severe,  or  counter- irritation 
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by  blisters  or  by  a  seton  in  cbrooic  cases.  (4)  Mercury  \i 
believed  by  some  to  be  beneficial.  Quinine  is  sometimes 
given,  (5)  'As  a  rule,  no  operation  is  permissible  whilat 
the  disease  is  still  active,  since  iridectomy,  performed  whilst 
there  are  active  symptoms,  is  followed  by  closure  of  the 
gap  with  fresh  lymph.  Operations  in  severe  cases  which 
have  become  quiet  are  seldom  of  use,  the  eye  being  gener- 
ally then  past  recovery. 

The  rRi>0NO3is  is,  as  will  be  gathered,  very  grave ;  even 
in  the  mildest  cases,  when  seen  quite  early,  we  must  he 
very  cautious,  for  the  disease  often  slowly  progresses  for 
many  months. 


CHAPTER    XI. 


INJURIES   OF   THE   EYEBALL. 


A  CLEAR  distinction  is  to  be  made  between  contusion 
and  concussion  injuries,  and  wounds  of  the  eyeball. 

(1)  Contusion  and  concassion  iiyaries. — Rupture  of  the 
eyeball  is  commonly  the  result  of  severe  direct  blows.  The 
rent  is  nearly  always  in  the  sclerotic,  either  a  little  behind, 
or  close  to  the  corneal  margin,  with  which  it  is  concentric; 
the  cornea  itself  is  but  seldom  rent  by  a  blow.  The  rup- 
ture is  usually  large,  involves  all  the  tunics,  and  is  followed 
by  immediate  hemorrhage  between  the  retina  and  choroid, 
and  into  the  vitreous  and  anterior  chambers ;  the  lens  and 
some  of  the  vitreous  often  escape ;  sight  is  usually  reduced 
to  perception  of  light  or  of  large  objects.  The  conjunctiva, 
however,  often  escapes  untorn,  and  in  such  a  case  if  the 
lens  pass  through  the  rent  in  the  sclerotic,  it  will  be  held 
down  by  the  conjunctiva,  and  form  a  prominent,  rounded, 
translucent  swelling  over  the  rupture.  The  diagnosis  of 
rupture  is  generally  easy,  even  if  the  rent  be  more  or  less 
concealed.  The  eyeball  often  shrinks*;  but  occasionally  it 
recovers  with  useful  vision.  Immediate  excision  is  gener- 
ally best  when  the  wound  is  "  compound ;"  but  if  the  con- 
junctiva be  not  torn,  and  occasionally  even  when  it  is,  we 
should  wait  a  few  days  until  the  disappearance  of  the  blood 
from  the  anterior  chamber  allows  the  deeper  parts  to  be 
seen.  The  treatment  is  the  same  as  for  wounds  of  the  eye 
(p.  179).  When  the  lens  is  lying  beneath  the  conjunctiva 
it  should  be  removed  when  the  scleral  wound  has  healed, 
if  we  decide  to  save  the  eye. 

It  may  here  be  mentioned  that  copious  hemorrhage,  ac- 
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compaaied  by  severe  pain,  sometimeB  occurs  between  the 
choroid  and  tjclerutic  as  the  result  of  sudden  diminution  of 
tensioD,  either  by  an  operation,  such  as  extraction  of  cata- 
ract or  iridectomy,  or  by  a  glancing  wound  of  the  cornea. 
Eyes  in  which  this  occurs  are  for  the  most  part  already 
UDBound  and  often  glaucomatous. 

Blows  often  cause  internal  damage  wiikout  rupture  of  the 
hard  male  of  the  eye.  The  iris  may  be  torn  from  its  ciliary 
attachment  (eoredialysU),  so  that  two  pupils  are  formed 
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(Fig.  62)  or  the  lens  be  loosened  or  displaced  (p.  202)  by 
partial  rupture  of  its  suspensory  ligament,  so  that  the  iris, 
having  lost  its  support,  will  shake  about  with  every  move- 
ment {tremulotis  iris).  Such  lesions  are  likely  to  be  ob- 
scured for  a  time  by  bleeding  into  the  anterior  chamber 
and  into  the  vitreous.  The  lens  often  becomes  opaque 
afterward  (p.  202).  Detachment  of  the  retina  is  oftea 
found  after  severe  blows,  which  have  caused  hemorrhage 
into  the  vitreous.  Blows  on  the  front  of  the  eye  may  cause 
rupture  of  ike  choroid,  or  hemorrhage  from  choroidal  or 
retinal  vessels.  These  changes  are  found  at  the  central 
part  of  the  fundus,  and  if  the  yellow  spot  is  involved  visual 
acuteness  is  much  damaged.  The  rents  in  the  choroid  ap- 
pear, after  the  blood  has  cleared  up,  as  Hnea  or  narrow 
bands  of  atrophy  bordered  by  pigment,  and  often  slightly 
curved  toward  the  disk  (Fig.  74).  Hemorrhages  from  the 
choroidal  vessels  without  rupture  of  the  choroid,  usually 
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leave  some  residual  pigmeat  after  abaorption.  In  an  eye 
predispoeed  to  detachment  of  retiDa,  a  blow  will  Bonietimes 
determine  its  occurrence.  Faralygis  of  the  iris  and  ciliary 
muiele,  with  partial,  and  often  irregular,  dilatation  of  the 
pupil  are  oft«D  tbe  sole  results  of  a  blow  on  the  eye;  the 
defect  of  sight  can  be  remedied  by  a  convex  lens.  Com- 
plete restitution  is  moderately  common  ;  tbe  ciliary  muscle 
recovers  before  the  iris.  {For  Traumatic  Iritis,  see  p.  154.) 
Great  defect  of  sight  following  a  blow,  and  neither  reme- 
died by  glasses  nor  accounted  for  by  blood  in  the  an- 
terior chamber,  will  generally  mean  copious  hemorrhage 
into  the  vitreous,  with  one  or  another  of  the  changes  just 
mentioned  in  tbe  retina  and  choroid.  Tbe  red  blood  may 
aometimes  be  seen  by  focal  light,  but  often  its  presence  can 
only  be  interred  from  the  opaque  state  of  the  vitreous. 
Probably  in  most  of  these  cases  the  blood  comes  from  the 
large  veins  of  the  ciliary  body,  but  aometimes  from  the  ves- 
kJs  of  the  choroid  or  retina.  There  may  be  no  external 
ecchymosis.  The  tension  of  the  globe  is  to  be  noted  ;  it  is 
not  oflen  increased  unless  inflammation  has  set  in,  or  the 
eye  were  previously  glaucomatous,  and  in  some  cases  it  is 
below  par.  The  prognosis  should  be  very  guarded  when- 
ever there  is  reason  to  think,  from  the  opaque  state  of  the 
parts  behind  the  lens,  that  much  bleeding  has  taken  place, 
or  that  the  retina  is  detached,  or  when  the  iris  is  tremulous 
or  partly  detached,  or  if  any  rupture  of  the  choroid  can  be 
made  out.  Blood  in  the  anterior  chamber  is  oflen  com- 
pletely absorbed  in  a  day  or  two;  but  in  the  vitreous 
humor  absorption,  though  rapid,  is  less  complete,  and 
permanent  opaciiies  are  oft*n  left.  The  use  of  atropine, 
the  frequent  application,  during  the  first  twenty-four  hours, 
of  iced  water,  or  of  an  evaporating  lotion,  to  the  lids,  and 
occasional  leeching  if  there  be  inflammatory  symptoms, 
will  do  all  that  is  possible  for  the  first  week  or  two  after  a 
aevere  blow  with  internal  hemorrhage.    If  the  lens  bd  looa- 


NJDBIES   or    THE    EYEBALL. 

ened  it  may  at  any  time  act  as  an  irritating  foreign  body, 
or  aet  up  a  glancomatoaa  isflaoimatioti  (Dislocation  of 
liens,  p.  202).  Now  and  then  optic  neuritis  occurs  in  the 
injured  eye  as  the  immediate  effect  of  the  blow.  Hemor- 
rhage behind  the  choroid  is  believed  to  account  for  certain 
well-known  cases  in  which,  after  a  blow,  there  is  defect  of 
sight  without  visible  change,  or  with  localized,  temporary 
haze  of  retina  ("  armmoiu)  retina  ").  Temporary  myopia 
or  astigmatiam  may  also  follow  a  blow  on  the  eye;  they 
depend  on  altered  curvature  of  the  lens,  and  are  sometimes 
entirely  removed  by  paralyzing  the  ciliary  muscle  with 
atropiue  («ee  also  Hysterical  Amblyopia). 

|2|  Wounds. —  A.  Superficial  abragiona  of  the  cornea 
cause  much  pain,  with  watering,  photophobia,  and  ciliary 
congestioD.  They  are  frequently  due  to  scratch  by  a  finger 
nail  by  a  baby  at  the  breast.  The  abraded  surface  is  often 
very  small  and  shows  no  opacity ;  it  is  detected  by  watch- 
ing the  reflection  of  a  window  from  the  cornea  (p,  30}, 
whilst  the  patient  slowly  moves  the  eye.  Now  and  tben 
the  symptoms  return  after  a  long  interval  of  cure. 

Minute  fragments  of  metal  or  stone  flying  from  tAola, 
etc.,  often  partly  imbed  themselves  in  the  cornea  {"foreign 
body  OK  the  cornea  "),  and  give  rise  to  varying  degrees  of 
irritability  and  pain.  The  fragment  soon  becomes  sur- 
rounded by  a  hazy  zone  of  infiltration,  but  it  remains  easily 
visible  unless  it  be  very  small  or  covered  by  mucus  or  epi- 
thelium. When  in  doubt  always  examine  the  cornea  by 
focal  light  with  magnifying  power  (p.  64). 

The  pupil  is  often  smaller  than  its  fellow,  and  the  color 
of  the  iris  altered,  in  cases  of  superficial  injury  to  the 
cornea,  indicating  congestion  of  the  iris  (p.  38).  Actual 
iritis  sometimes  occurs,  but  not  unless  the  corneal  wouod 
inflames. 

Treatment. — (Po''  removal  of  foreign  bodies,  see  Ope- 
rations.)    After  suriace  injuries  a  drop  of  castor  oil  toAj 
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be  applied  and  the  eye  kept  closed  for  the  day  with  a  pad 
of  wadding  and  a  bandage.  Atropine  is  required  if  there 
be  much  irritation  or  threatened  iritis.  If  hypopyon  ap- 
pear, the  case  becomes  one  of  hypopyon  ulcer  (p.  124). 

Foreign  bodies  often  adhere  to  the  inner  surface  of  the 
upper  lid;  whenever  a  patient  states  that  be  has  "  some- 
thing in  hie  eye"  and  nothing  can  be  found  on  the  cornea, 
the  upper  lid  must  therefore  be  everted  and  examined. 

Large  bodies  sometimes  pass  far  back  into  the  upper  or 
lower  conjunctival  sulcus,  and  lie  hidden  for  weeks  or 
months,  causing  only  local  iadammation  and  some  thicken- 
ing of  the  conjunctiva.  Search  must  be  made,  if  needful, 
with  a  small  scoop  or  probe  whenever  the  suspicion  arises 
(jee  Orbit). 

B.  Burng,  gcatdg,  and  injuries  hy  cattstics,  eta. — The  con- 
junctiva and  cornea  are  often  damaged  by  splashes  of 
molten  lead,  or  by  strong  alkalies  or  acids,  of  which  lime, 
either  quick  or  freshly  slaked,  is  the  commonest.  The 
eyeball  ia  not  often  scalded,  the  lids  closing  quickly  enough 
to  prevent  the  entrance  of  steam  or  hot  water.  As  in  no 
Buch  cases  is  the  Aill  effect  apparent  for  some  days,  a  cau- 
tious opinion  should  be  given  in  the  early  stages. 

The  effects  of  such  accidents  are  manifested  by  (1)  in- 
flammation of  the  cornea  passing  into  suppurative  keratitis 
with  hypopyon,  in  bad  cases;  (2)  scarring  and  shortening 
of  the  conjunctiva,  and  in  bad  cases  adhesion  of  its  palpe- 
bral and  ocular  surfaces,  symhlepharon. 

The  most  superficial  burns  whiten  and  dry  the  surface, 
and  in  a  few  hours  the  epithelium  is  shed.  This  is  shown 
on  the  cornea  by  a  sharply  outlined,  slightly  depressed 
area.  The  surface  is  clear  if  the  damage  be  quite  super' 
ficial  and  recent,  but  more  or  less  opalescent,  or  even  yel- 
lowish, if  the  case  be  a  few  days  old,  and  the  burn  be  deep 
enough  to  have  caused  destruction  or  iuQammation  of  the 
true  corneal  tissue.     When  there  is  much  opacity  it  does 
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Hot  completely  clear,  and  considerable  flattening  of  the 
cornea  and  Deighboring  sclerotic  often  occurs  at  the  seat 
of  deep  and  estenaive  burne.  The  conjunctival  whitening 
is  followed  by  mere  desquamation  and  vascular  reaction, 
or  by  ulceration  and  scarring,  according  to  the  depth  of 
the  damage. 

Treatment. — In  recent  caaes,  seen  before  reaction  has 
begun,  a  drop  of  castor  oil  once  or  twice  a  day,  a  few  leeches 
to  the  temple,  and  the  use  of  a  cold  evaporating  lotion,  or 
of  iced  water,  will  sometimes  prevent  inflammation.  If 
Been  immediately  after  the  accident,  the  conjunctival  sac 
is  to  be  carefully  searched  for  fragments,  or  washed  with 
very  weak  acid  or  alkaline  solution  if  a  liquid  caustic  of 
the  opposite  character  have  done  the  damage.  If  inflam- 
matory reaction  be  already  present,  treatment  by  compress, 
hot  fomentations,  and  the  other  means  recommended  for 
suppurating  ulcers  (p.  133),  is  moat  suitable.  There  is 
often  much  pain  and  chemosia  (see  Operation  for  Symble- 
pharon ). 

c.  Penelrating  wounds  and  gunehot  injuries. — When  a 
patient  says  that  his  eye  is  wounded,  the  flrat  step  is  to  es- 
amine  the  seat,  extent,  and  character  of  the  wound,  ascer- 
tain the  interval  since  the  iojury,  and  test  the  sight  of  the 
eye;  the  next,  to  make  out  at)  we  can  about  the  wounding 
body,  and  especially  whether  any  fragment  has  been  left 
within  the  eyeball. 

Very  large  foreign  bodies,  such  as  pieces  of  glass,  some- 
times lie  for  long  in  the  eye  without  causing  much  trouble, 
the  large  wound  having  given  exit  to  the  contents  of  the 
globe,  and  been  followed  by  rapid  shrinking  without  in- 
flammation. 

Treatment. — Penetrating  wounds  are  less  serious  when 
they  implicate  the  cornea  alone,  or  the  sclerotic  behind  the 
ciliary  region — i.e.,  one-quarter  of  an  inch  or  more  behind 
the  cornea.    Penetrating  wounds  of  the  cornea,  without 
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^Injury  to  tbe  iria  or  leaa,  and  without  any  prolapse  of  irie 
are  rare;  they  generally  do  very  well,  and  if  the  case  be 
not  seen  until  one  or  two  days  after  the  injury,  the  wound 
will  often  have  healed  firmly  enough  to  retain  the  aqueouB, 
and  it  may  be  UifBcult  to  decide  whether  the  whole  thick- 
ness of  the  cornea  have  been  penetrated  or  not.  Wounds 
of  the  Bclerotic  seldom  unite  without  the  interpoBition  of  a 
layer  of  lymph;  when  seen  early  they  should,  if  gaping, 
clean,  and  uncomplicated  by  evidence  of  internal  injury, 
be  treated  by  the  insertion  of  one  or  two  fice  sutures,  fol- 
lowed by  the  use  of  ice  (p.  157j. 

But  penetrating  wounds  are  usually  very  seiiouB  to  the 
injured  eye;    the  iris  is  frequently  lacerated  and  included 
in  the  track  of  the  wound  ;  the  lena  is  punctured  and  be- 
I  comes  swollen  and  opaque  from  absorption  of  tbe  aqueous 
honiour  (traumatic  cataract,  p.  201),  and  liable  io  its  swol- 
len state  to  press  on  tbe  ciliary  processeB,  and  cause  grave 
symptoms;    estensive  bleeding  perbat>s  takes  place  into 
the  vitreoaa;  within  the  first  few  days  purulent  inflamma- 
tion  may  destroy  the  eye  (p.  165>.     The  fellow  eye  is,  of 
course,   often    in    danger   of   Bympathetic   inflammation. 
Every  case  has  heretofore  been  judged  from  two  points  of 
view,  the  damage  to  the  injured  eye,  and  the  risk  to  the 
sound  one;    and  the  question  whether  to  sacrifice,  or  at- 
tempt to  save,  the  former  is  sometimes  very  difficult  to  decide. 
I        (I.)  In  tbe  two  following  cases  the  eye  should  be  sacri- 
L.ficed  at  once.     (1;  If  the  wound,  lying  wholly  or  partly 
I  in  the  "dangerous  region"  (p.  167),  be  so  large  and  so 
I   complicated  with  injury  to  Mecper  parts  that  no  hope  of 
useful  sight  remains-     (2;  If,  even  though  the  wound  be 
small,  it  lie  in  the  dangerous  region,  and  have  already  set 
np  severe  iritis  (pp.  154  and  165). 

(II.)  There  is  the  large  class  of  cases  in  which  it  is  cer- 
tain, or  very   probable,  that  the  eye  contains  a  foreign 
Lbody,  although  the  injury  is  not  of  itself  fatal  to  sight 
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and  has  not  ae  yet  led  to  iDflammation,  or  Lo  ahrinking,  of 
the  eye. 

The  firet  question  then  is  whether  the  foreign  body  can 
be  seen  ;  the  Becond,  whether  or  not  it  ia  steel  or  iron,  and, 
therefore,  possibly  removable  by  a  magnet.  A  foreign 
bnily,  if  lying  on,  or  embedded  in,  the  iris,  the  lens  being 
intact,  ehould  be  removed,  usually  with  the  portion  of  iris 
to  which  it  ia  attached ;  if  loose  in  the  anterior  chamber 
its  removal  may  be  difficult.  If  it  can  be  seen  embedded 
in  the  lena  and  the  condition  of  the  eye  be  otherwise  favor- 
able, a  scoop  extraction  may  be  done  in  the  hope  of  remov- 
ing the  fragment  with  the  lens ;  or  the  lens  may  be  allowed, 
or  by  a  needle  operation  (p.  195)  induced,  to  undei^  par- 
tial absorption  and  shrinking,  so  as  to  enclose  the  foreign 
body  more  firmly  and,  when  subsequently  estracted,  bring 
it  away.  If  we  are  certain  that  the  foreign  body  has  passed 
into  the  vitreous,  whether  through  the  lens  or  not,  and 
whether  by  gunshot  or  not,  we  can  seldom  save  the  eye. 
The  foreign  body  can  in  such  a  case  seldom  be  seen,  but  a 
track  of  opacity  through  the  lens  with  blood  in  the  vitre- 
ous, or  even  the  latter  alone,  with  conclusive  history  that 
the  wound  was  made  by  a  i'ragment  or  a  shot,  and  not  by 
an  instrument  or  large  body,  will  generally  decide  in  favor 
of  excision.  These  rules  need  some  modification  when  the 
foreign  body  is  of  iron  or  steel,  since  it  ia  possible  in  cer- 
tain cases,  by  means  of  a  strong  electro-magnet,  to  remove 
such  fragmeuU,  even  when  lying  in  the  vitreous.  This 
may  be  done  either  through  the  wound  of  entrance,  more 
or  less  enlarged,  or  through  a  fresh  wound  made  where  the 
body  is  seen,  or  believed,  to  He.  Many  forms  of  magnet 
have  been  employed,  the  moat  successful,  however,  usually 
being  those  in  which  a  probe-ended  instrument,  powerfully 
magnetized  by  being  attached  to  the  core  of  an  electro- 
magnetic coil,  is  introduced  into  the  eye  in  search  of  the 
body.     The  terminal  of  the  instrument  used  at  Moorfields 


INJURIES    OF    THE    EYEBALL.  181 

will,  when  the  circuit  is  complete,  lift  nine  ounced.  Though 
a  certain  number  of  eyes  have  now  been  saved  with  useful 
sight  by  means  of  the  magnet,  it  must  be  remembered  that 
the  extraction  of  the  foreign  body  does  not  insure  the  safety 
of  the  eye;  that  the  eye  may  inflame  or  shrink,  and  remain 
as  potent  a  source  of  sympathetic  disease  as  before,  especi- 
ally so  if  iritis  or  threatened  panophthalmitis  were  present 
at  the  time  of  operation.^  Foreign  bodies  occasionally  be- 
come embedded  at  the  fundus,  beyond  the  dangerous  region, 
and  cause  no  further  trouble.  In  gunshot  cases  the  nhot 
often  passes  out  through  a  counter-opening  and  remains 
without  doing  harm  in  the  orbit,  though  the  eye  is  de- 
stroyed. Occasionally  the  choroid  and  retina  are  damaged 
by  hemorrhage  caused  by  a  shot  or  bullet  traversing  the 
orbit  close  to,  but  without  demonstrable  lesion  of,  the 
sclerotic. 

(III.)  There  remain  cases  of  less  severe  character,  and 
in  which  there  is  no  foreign  body  in  the  eye :  (1)  the  wound 
is  in  the  dangerous  region  and  complicated  with  traumatic 
cataract;  (2)  in  the  dangerous  region  without  traumatic 
cataract;  (3)  the  injury  is  entirely  corneal  and,  therefore, 
not  in  the  dangerous  zone,  but  the  lens  and  iris  are  wounded ; 
(4)  there  is  wound  of  cornea  and  iris  only,  the  lens  escap- 
ing. In  group  (2;  there  will  often  be  much  difficulty  in 
deciding  what  to  do,  it  being  presumed  that  the  wounded 
eye  shows  no  iritis  or  other  signs  of  severe  inflammation ; 
some  of  the  most  difficult  cases  are  those  of  wounds  by 
sharp  instruments  close  to  the  corneal  border,  with  con- 
siderable adhesion  of  the  iris,  or  in  which  there  is  evidence 
that  the  track  lies  between  the  lens  and  the  ciliary  pro- 
cesses, the  lens  not  being  wounded,  and  useful  sight  remain- 


1  Mr.  Snell,  of  Sheffield,  who  has  probably  had  a  larger  experience  of  this  method 
than  aDyuDo  else,  has  publitihed  (June,  1883)  an  excellent  monograph,  in  which  all 
the  oues  hitfaerto  recorded  are  given,  in  addition  to  his  own.  Ilirschberg's  mono- 
graph on  the  subject  (1885)  brings  the  subject  up  to  later  date. 
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log.  If  the  patieot  be  seen  withio  two  or  three  weeks  of 
the  injury,  and  the  sound  eye  show  no  irritatiun,  we  may 
safely  watch  the  case  for  a  few  days.  If  decided  sympa- 
thetic irritation  (p.  168)  be  preseul,  and  do  not  yield  after 
R  few  days'  treatment,  excision  ia  advisable,  even  though 
the  lens  of  the  wounded  eye  be  uninjured.  In  regard  to 
group  (I),  excision  is  without  doubt  the  safest  course  in  all 
cases,  whether  or  not  the  eye  be  causing  sympathetic  symp- 
toms or  be  itself  especially  irritable;  fur  there  is  little  pros- 
pect of  regaining  useful  vision  in  an  eye  with  a  ciliary 
wound  and  traumatic  cataract.  In  group  (3)  excision  is 
necessary  if  the  wound  be  very  large  or  irregular,  and  in 
some  cases  with  small  wound  but  persistent  symptoms.  In 
group  (4)  removal  of  the  eye  ia  very  seldom  justifiable, 
unless,  the  iris  having  healed  into  the  wound,  chronic  in- 
flammatory changes  are  present,  or  severe  iritis  and  threat- 
ened panophthalmitis  come  on.  The  patient  in  all  open 
cases  must  be  warned,  and  must  be  seen  every  few  days  for 
many  weeks. 

When  sympathetic  ophthalmitis  has  set  in  before  the 
patient  asks  advice,  the  rule  as  to  excision  of  the  exciting 
eye  is  different  (p.  171). 

The  treatment  of  wounded  eyes  which  are  not  excised  ia 
the  same  as  for  traumatic  iritis  and  cataract,  viz.,  atropine, 
rest,  and  local  depletion  {see  pp.  156  and  202).  If  seen  be- 
fore inflammation  (iritis)  has  begun  ice  is  to  be  used.  If 
the  iris  have  prolagised  into  the  wound  the  protrusion 
should  be  drawn  further  out  and  a  large  piece  of  iris  cut 
ofl',  ao  that  the  ends  when  replaced  by  the  curette  may  re- 
tract and  remain  quite  free  from  the  wound  (aee  Iridec- 
tomy); this  may  be  done  as  much  as  a  week  after  the 
injury.  Even  when  seen  within  an  hour  or  two  of  the 
wound,  the  prolapse  can  seldom,  in  my  experience,  he 
either  returned  by  manipulation  or  made  to  retract  by 
eserine  or  atropine. 
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It  is  sometimes  important  to  determine  whether  an  ex- 
cised eye  contain  a  foreign  bodj.  If  nothing  can  be  found 
in  the  blood  or  lymph,  etc.,  by  feeling  with  a  probe,  it  is 
best  to  crush  the  soft  parts,  little  by  little,  between  finger 
and  thumb,  when  the  smallest  particle  will  be  felt.  If  a 
shot  have  entered  and  left  the  eye,  the  counter-opening 
may,  if  recent,  be  found  from  the  inside,  although  no  ir- 
regularity be  noticeable  outside  the  eyeball. 


CHAPTER  Xir. 
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Cataeact  meanB  opacity  of  the  crystalline  Ibeh,  and  k 
due  to  chaogea  in  the  structure  and  com|ji)sition  of  the 
lens-fihrea.  The  capsule  is  often  thickeaed,  hut  otherwise 
not  much  altered.  The  changes  Bekloin  occur  throughout 
the  whi>le  lena  at  once,  but  begin  first  in  a  certain  regii)Q — 
e.  g.,  the  centre  {nudevs)  or  the  superficial  layers  (cortex), 
whilst  in  some  forms  of  partial  cataract  the  change  never 
spreads  beynml  the  part  first  afl'ected. 

Senile  dianges  in  the  lens. — With  advancing  age  the 
lens,  which  is  from  birth  firmest  at  the  centre,  becomes 
harder,  and  acquires  a  very  decided  yellow  color;  its  re- 
fractive power  usually  decreases,  its  surface  reflecta  more 
light,  and  its  substance  becomes  ac 
The  result  of  all  these  changes  is,  tha 
the  lens  is  more  easily  visible  thai 
becoming  grayish  instead  of  being 
nesB  of  the  pupil  may  easily  bi 
ophthalmoscopic  examiuatiun  s 


lat   fluorescent 

n  advanced  age 

n  early  life,  the  pupil 

This  gray- 

niislaken  for  cataract,  but 

s  that  the  lens  is  trans- 
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parent,  the  fundus  being  seen  without  any  appreciable 
haze.  It  has  hitherto  been  suposed  that  the  lens  became 
smaller  in  old  age,  but  the  researches  of  Priestly  Smith 
have  lately  shown  that  the  lens  continues  to  increase  in  all 
dimensions,  so  long  as  it  remaius  transparent.  As  a  rule, 
however,  cataractous  lenses  are  undersized. 

The  consistence  of  a  cataract  depends  chiefly  on  the 
patient's  age.  The  ivide  physical  ditt'erences  between  cata- 
racts depend  less  on  variations  in  the  cause,  position,  or 
character  of  the  opacity  than  on  the  degree  of  uatur&l 
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bardaess  which  is  proper  to  the  leoa  at  the  time  when  the 
opacity  sets  in.     Below  about  thirty-five  all  cataracts  are 

"  soft." 

FoRMa  OF  General  Cataract. 


(1)  Kaclear  cataract, — The  opacity  begins  in,  and  re- 
mains more  dense  at,  the  nucleus  of  the  leas,  tbianiDg  off 
gradually  in  all  directious  toward  the  cortes  (Fig.  6-5); 
the  nucleus  is  not  really  opaque,  but  densely  hazy.  Ab 
the  patients  are  generally  old,  nuclear  cataract  is  usually 
senile  and  bard,  and  also  often  amber- colored  or  light 
brownish,  like  "  pea-soup"  fog. 

(2)  Cortical  cataract. — The  change  begins  in  thesuper- 
ficial  parts,  and  generally  takes  the  form  of  sharply  de- 
fined lines  or  streaks,  or  triangular  patches,  which  point 
toward  the  axis  of  the  lena,  and  whose  shape  is  dependent 
on  the  arrangement  of  the  iena  fibres  (Fig.  66).  They 
usually  begin  at  the  edge  (eqtmlor)  of  the  lena  where  they 
are  hidden  by  the  iris,  but  when  large  enough  they  encroach 
on  the  pupil  as  whitish  streaks  or  triangular  patches. 
They  affect  both  the  anterior  and  posterior  layers  of  the 
lens,  and  the  intervening  parts  may  be  quite  clear.  Sooner 
or  later  the  nucleus  also  becomes  hazy  (mixed  cataragt), 
and  the  whole  lens  eventually  gets  opaque. 

Some  cases  of  the  large  clasa  known  as  "senile"  or 
"hard"  cataract  are  nuclear  from  beginning  to  end — i.e., 
formed  by  gradual  extension  of  diffused  opacity  from  the 
centre  to  the  surface;  more  commonly  they  are  of  the 
mixed  variety. 

A  few  cataracts  beginning  at  the  nucleus,  and  many 
beginning  at  the  cortex,  are  not  senile  in  the  sense  of 
accorapanying  old  age,  and  are,  therefore,  not  hard.  Some 
such  are  caused  by  diabetes,  but  in  many  it  is  impoesibh 
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hen  complete.'^^^^l 


to  say  why  the  lens  shoalti  have  become  diseased.' 
of  tbem  are  known  as  "  soft "  cataracts  when 
They  geoerally  furm  quickly.in  a  few  months.  A  few  are 
coDgenital.  Whether  nuclear  or  cortical,  they  are  whiter 
and  more  UQifiirm  lixiking  than  the  glower  cataracts  of  old 
age,  and  the  cortex  often  has  a  eheen,  like  Batiu  or  mother- 
of-pearl,  or  looks  flaky  like  epermacetl. 

In  some  cortical  cataracts  we  find  only  a  great  numbec-i 
of  very  small  dots  or  short  streaks  (dotted  cortical  cat 
ract).  Occasionally  a  eingle  large  wedge-shaped  opadi 
will  form  at  some  part  of  the  cortex  and  remain  stationai 
and  solitary  for  many  years.  Sometimes  in  suspected 
cataract,  though  no  opaque  striie  are  visible  by  focal  illu- 
mination, one  or  more  dark  streaks  {"  Btrlre  of  refraction  " 
— Bowman)  are  seen  with  the  mirror,  altering  as  its  in- 
clination is  varied,  and  having  much  the  same  optical  effect 
as  cracks  in  glass ;  these  "  flaws  "  should  always  be  looked 
on  as  the  beginning  of  cataract. 


Paktiai.  Cataract. 
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Three  forms  need  special  notice. 

(1)  Lamellar  (zonular)  cataraet  is  a  peculiar 
marked  form  in  which  the  supeificial  laminx 
nucleus  of  the  lens  are  clear,  a  layer  or  shell  of  opacity 
being  present  between  them  {Fig,  68).  It  is  probable  that 
the  opacity  is  present  at  birth;  it  certainly  never  forms 
late  in  life.  The  great  majority  of  its  aubjecia  give  a 
history  of  infantile  convulsions.  The  size  of  the  opaque 
lamella  or  shell,  and,  therefore,  its  depth  from  the  surface 
of  the  lens,  is  subject  to  much  variation,  and  it  may  be 
much  smaller  than  is  shown  in  the  figure.     The  opacity 
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is  often  stationary  for  years,  perhaps 

or  life,  but  cases  are                     1 

Bometiraes  met  with  in  which  we  caunot  doubt,  from  the                   ]H 

history,  that  the  opacity  has,  without  extending  perceptibly,                       | 

become  more  dense  ;  iDstances  of  lam 

ellar  opacity  spread-                    ■ 

ing  to  the  whole  lena  are,  however,  apparently  very  rare.                       | 

(2)  Pyramidal  cataract.— A  sraall 

sharply  defined  spot 

of  chalky-white  opacity  is  present  i 

n  the  middle  of  the 
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pupil   fat  the  anterior  pole  of   the 

mi 

lens),  looking  as  if  it  lay  upon  tbe 

^m^ 

capsule.     When  viewed  aidewaya  it 

Ndl  0 

seema  to  be  superficially  embedded 

||[5,i 

in  the  lens,  and  also  sometimes  stancEs 

XwV 

forward  as  a  little  nipple  (ir  pyramid 

^f% 

(Fig.  63).     It  consists  of  the  degen- 

erated products  of  a  localized  inflam- 

Mneiiilloit Bocttop  Ihroiigh 

mation  just  beneath  the  lens-capsule, 

with  tbe  addition  of  organized  lymph 
derived  from  the  iris  and  deposited 

lug  Bho«s  thg  llilQ).ii™  ot 

on  the  front  of  the  capsule,  the  cap- 

IUd opuctlT.  th«  double  (lilacfc 

sule  iUelf  being  puckered  and  folded 

eu\c;  «I»V8  Slid  boluw  un 

(Fig.  64).     It  is  a  stationary  form. 

IbtcorticRl  lens  nu™,  many 

scarcely  ever  becoming  general. 

Unng  broken  up  inloglgbulsB 
benuUi  Uis  oJaicHj.     Lying 

Pyramidal  cataract  is  the  result 

upon  the  ptK^ksml  ctpanlc 

of  central  perforating  ulceration  of 

oyer  th«  op^Ity  i>  >  lllth. 
flbroue  tlteue,  the  roalt  of 

the  cornea  in  early  life,  and  of  this 

ophthalmia    neonatorum   is    nearly 

always  the  cause  ;  it  is  therefore  often  associated  with  cor-                        11 

I      Deal  nebula.    The  contact  between  the  exposed  part  of  the                      1 
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lena-capaule  and  the  inflamed  cornea,  which  occurs  whi 
the  aqueous  has  escaped  through  the  bole  in  the  ulcer, 
pears  to  Bet  up  the  localized  eubcapsula 
Iritis  in  very  early  life  may  also  cause  similar  opacities  at 
the  points  of  adhesion  between  the  iris  and 

The  term  anterior  polar  cataract  is  applied  both  to  tl 
form  just  described  and  to  certain  rare  cases 
general  cataract  begins  at  this  pari  of  the  leos. 

(3)  Cataract,  which  afterward  becomes  general,  noay 
begin  as  a  thin  layer,  at  the  middle  of  the  hinder  surface 
of  the  lens  (posterior  polar  ealaract)  (Fig.  67).  There  are 
many  varieties,  but  in  general  the  pole  itself  shows  the 
most  change,  the  opacity  radiating  outward  from  it  in  more 
or  leas  regular  spokes.  The  color  appears  grayish,  yellow- 
ish, <ir  even  brown,  because  seen  through  the  whole  thick- 
ness of  the  lens.  Sometimes  the  opacity  is  due  to  forma- 
tions adherent  to  the  back  of  the  capsule — i.  e.,  in  front  of 
the  vitreous;  but  this  can  seldom  be  proved  during  life. 
Cataract  beginning  at  the  posterior  pole  is  oflen  a  sign  of 
disease  of  the  vitreous  depending  on  choroidal  mischief;  it 
is  common  iu  the  later  stages  of  retinitis  pigmentosa  and 
severe  choroiditis,  and  in  high  degrees  of  myopia  with  dia- 
easee  of  the  vitreous.  The  prognosis,  therefore,  should 
always  be  guarded  io  a  case  of  cataract  where  the  princij 
part  of  the  opacity  is  in  this  position. 

When  a  cataract  forms  without  known  connection  wil 
other  disease  of  the  eye,  it  is  said  to  be  "primary."  The 
term  secondary  cataract  is  used  when  It  is  the  consequeoce 
of  some  local  disease,  such  as  severe  iridocyclitis,  glaucoma, 
detachment  of  the  retina,  or  the  growth  of 
eye.  Primary  cataract  is  symmetrical  !q  most  cases, 
an  interval  which  may  extend  to  several  years,  usually 
separates  its  onset  in  the  two  eyes.  Secondary  cataract, 
course,  may  or  may  not  be  symmetrical. 
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DiAc.NoaiB  OF  Cataract.— The  Bubjective  aymptoma  of 
cataract  depeud  almost  solely  on  tbe  obstruction  and  dis- 
torlion  of  the  entering  light  by  the  opacities.  Objectively,  , 
cataract  is  shown  iu  the  advanced  cases  by  the  white  or 
gray  condition  of  the  pupil  at  the  plane  of  the  iris;  in 
earlier  stages  by  whitieb  opacity  in  the  lens  when  examined 
by  focal  light  (  p.  63}  and  by  corresponding  dark  portions 
(lines,  spots,  or  patches)  in  the  red  pupil  when  examined 
by  the  ophthalmoscope  mirror. 

Both  subjective  and  objective  symptoms  differ  with  the 
position  and  quantity  of  the  opacity.  When  the  whole  leoa 
is  opaque  the  pupil  is  unifiirmly  whitish  ;  the  opacity  liea 
almost  on  a  level  with  the  iris,  no  space  intervening,  and 
eonsefinently,  on  examining  by  focal  light  we  find  that  the 
iris  casts  no  shadow  on  the  opacity  ;  the  brightest  light 
from  the  mirror  will  not  penetrate  the  lens  in  quaniity 
enough  to  illumiuate  the  choroid,  and  hence  no  red  reflex 
wilt  be  obtained.  Such  a  cataract  ia  said  to  be  mature  or 
"ripe,"  and  the  affected  eye  will  be,  in  ordinary  terms, 
"  blind."  If  both  cataracts  be  equally  advanced,  the  pa- 
tient will  be  unable  to  see  any  objects;  but  he  will  dis- 
tinguish quite  easily  between  light  and  shade  when  the  eye 
is  alternately  covered  and  uncovered  ill  ordinary  daylight 
(good  perception  of  light,  p.  /.),  and  will  tell  correctly  the 
posUian  of  a  candle  flame  (good  projedioii).  The  pupils 
should  be  active  to  light  and  not  dilated,  the  tension 
normal. 

In  a  case  of  incipient  cataract  the  patient  complains  of 
gradual  failure  of  sight,  and  we  find  tbe  acuteness  of  vision 
(p.  35)  impaired,  probably  more  tn  one  eye  than  in  the 
other,  and  more  for  distant  than  for  near  objects.  In  the 
earliest  stages  of  senile  cataract  some  degree  of  myopia  may 
be  developed  (Chap.  XXI.),  or,  owing  to  irregular  refrac- 
tion by  the  lens,  the  patient  may  see  with  each  eye  two  or 
more  images  of  any  object  close  together  (polyopia  uniocu- 
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larii).  If  he  can  elill  read  moderate  type,  ihe  glasses 
appropriate  tor  his  age  and  refraction,  though  giving  some 
help,  do  not  remove  the  defect.  If,  as  is  usual,  he  be  pres- 
byopic, he  will  be  likely  to  choose  over-stroug  epectacles, 
aod  to  place  objects  too  close  to  his  eyes,  so  as  to  obtain 
larger  retinal  images  (p.  25),  and  thus  compensate  for  want 
of  clearness.  In  nuclear  cataract,  as  the  axial  rays  of 
light  are  most  obstructed,  sight  is  often  better  when  the 
pupii  is  rather  large,  and  such  patients  lell  us  that  they 
see  better  in  a  dull  light,  or  with  the  back  to  the  window, 
or  when  shading  the  eyes  with  the  hand.  In  the  cortical 
and  more  diffused  forms  this  symptom  is  less  marked. 

On  examining  by  focal  light  [the  pupil  having  been  di- 
lated) an  immature  nuclear  eiitarael  appears  as  a  yellowish, 
rather  deeply  seated  haze,  upon  which  a  shadow  is  cast  by 
the  iris  on  the  aide  from  which  the  light  comes  (3,  Fig.  6.3). 
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On  now  using  the  mirror  this  same  opacity  appears  as  a 
dull  blur  iu  the  area  of  the  red  pupii,  darkest  at  the  centre, 
and  gradually  thinning  off  on  all  sides,  so  that  at  the  mar 
gin  of  the  pupil,  the  full  red  choroidal  reflex  may  still  be 
present;  the  details  of  the  fundus,  if  still  visible,  are  ob- 
scured by  the  hazy  lens,  the  haze  being  thickest  when  we 
look  through  the  centre  of  the  pupil  (2,  Fig.  65).  If  the 
opacity  be  dense  and  large,  a  faint  dull  redness  will  be 
visible,  and  that  only  at  the  border  of  the  pupil. 
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Cortical  opacities,  if  small  and  confined  to  the  equator 
(or  edge)  of  the  lens,  do  not  interfere  with  sight ;  they  are 
easily  detected  with  a  dilated  pupil  by  throwing  light  very 
obliquely  behind  the  iris.  When  large  and  encroaching 
on  the  pupil  they  are  visible  in  ordinary  daylight.  They 
occur  in  the  form  of  dots,  streaks,  or  wedges ;  seen  by  focal 
light  they  are  white  or  grayish,  and  more  or  less  sharply 
defined  according  as  they  are  in  the  anterior  or  posterior 
layers  (3,  Fig.  66).     With  the  mirror  they  appear  black 
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Cortical  cataract.    Beferences  as  in  preceding  figure. 

or  grayish,  and  of  rather  smaller  size  (2,  Fig.  66) ;  and  if 
the  intervening  substance  be  clear,  the  details  of  the  fundus 
can  be  seen  sharply  between  the  bars  of  opacity.  Some 
forms  of  cataract  begin  with  innumerable  minute  dots  in 
the  cortical  layers. 

Posterior  polar  opacities  are  seldom  visible  without 
careful  focal  illumination,  when  we  find  a  patchy  or  stellate 
figure  very  deeply  seated  in  the  axis  of  the  lens  (3,  Fig. 
67) ;  if  large,  it  looks  concave  like  the  bottom  of  a  shallow 
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Posterior  polar  cataract.     References  as  before. 

cup.  With  the  mirror  it  is  seen  as  a  dark  star  (2,  Fig.  67), 
or  network,  or  irregular  patch,  but  smaller  than  when  seen 
by  focal  light. 
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The  diagDoeia  uf  tameltar  cataract  ia  easy  if  its  nature  be 
uuHerstood,  but  by  begiunera  it  is  often  diagiioaed  as 
"nuclear."  The  patienia  are  generally  children  or  young 
adults;  tliey  complain  of  "near  sight"  rather  than  of 
"  cataract ;"  for  the  opacity  ia  not  usually  very  dense,  and 
whether  the  refraction  of  their  eyes  be  really  myopic  or 
not,  they  (like  other  cataractous  patieuta)  compensate  for 
dull  retinal  images  by  holding  the  object  nearer,  and  so 
inoreasing  the  size  of  the  images  (p.  25).  The  acuteness 
of  vision  is  always  defective,  and  cannot  be  fully  remedied 
by  any  glasses.  They  often  see  rather  better  when  the 
pupils  are  dilated  either  by  shading  the  eyes  or  by  means 
of  atropine ;  iu  the  latter  caae  convex  glasses  (+  3  or  +  ■!  T).) 
are  necessary  for  reading.  The  pupil  presents  a  deeply 
seated,  slight  grayness  (4,  Fig.  68j,  and  when  dilated  with 
atropine  the  outline  of  the  shell  of  opacity  is  exposed  within 
it.  This  opacity  is  sharply  defined,  circular,  and  whitish 
by  focal  light,  interspersed,  in   many  cusea,  with  white 
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specks,  which  at  its  equator  appear  as  little  projections  (3, 
Fig.  68).  By  focal  illumination  we  easily  make  out  that 
the  opacity  consists  of  two  distinct  layers,  that  there  is  a 
layer  of  clear  lens  substance  (cortex)  in  front  of  the  anterior 
layer,  and  that  the  margin  (equator)  of  the  lens  is  clear. 
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By  the  mirror  the  opacity  appears  as  a  disk  of  nearly  uni- 
form grayish  or  dark  color,  sometimes  with  projections,  or 
darker  dots,  and  surrounded  by  a  zone  of  bright  red  re- 
flection from  the  fundus  corresponding  to  the  clear  margin 
of  the  lens  (2,  Fig.  68).  The  opacity  often  appears  rather 
denser  at  its  boundary,  a  sort  of  ring  being  formed  there ; 
and  in  some  cases  quite  large  spicules  or  patches  project 
from  this  part.  Not  only  does  the  size  of  the  opaque 
lamella,  and,  therefore,  its  depth  from  the  surface  of  the 
lens,  differ  greatly  in  different  cases,  but  its  thickness  or 
degree  of  opacity  varies  also.  The  disease  is  nearly  always 
symmetrical  in  the  two  eyes.  Occasionally  there  are  two 
shells  of  opacity,  one  within  the  other,  separated  by  a  cer- 
tain amount  of  clear  lens  substance. 

The  lens  may  be  cataractous  at  birth  (congenital  cataract). 
This  form,  of  which  there  are  several  varieties,  is  nearly 
always  symmetrical,  and  generally  involves  the  whole  lens. 
Often  the  development  of  the  eyeball  is  defective,  and 
though  there  are  no  synechise,  the  iris  may  act  badly  to 
atropine. 

Prognosis  of  Cataract,  a.  Course. — Although  opaci- 
ties in  the  lens  never  clear  up,^  they  advance  with  very 
varying  rapidity  in  different  cases.  As  a  rough  rule,  the 
progress  of  a  general  cataract  is  rapid  in  proportion  to  the 
youth  of  the  patient.  Cataracts  in  old  people  commonly 
take  from  one  to  three  years  in  reaching  maturity — some- 
times much  longer ;  there  are  cases  of  nuclear  senile  cataract 
where  the  opacity  never  spreads  to  the  cortex,  and  the 
cataract  never  becomes  *'  complete,"  though  it  may  become 
dry  and  "  ripe  "  for  operation.  If  the  lens  be  allowed  to 
remain  very  long  after  it  is  opaque,  further  degenerative 
changes  generally  occur;  it  may  become  harder  and 
smaller,  calcareous  and  fatty  granules  being  formed  in  it ; 

1  Except  Bometimes  in  diabetes.  (Chapter  XXIY.) 
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or  the  cortex  may  liquefy  whilst  the  nucleus  remains  hard 
calaritcl),  A  congenital  cataract  may  undergo 
absorption  and  ahrink  to  a  thin,  firm,  membranous  disk. 
Soft  cataract  in  young  adults,  from  whatever  cause,  is 
generally  complete  in  a  few  months. 

6.  Sight. — The  prognosis  after  operation  Is  good  when 
there  is  no  other  disease  of  the  eye,  and  when  the  patient 
(although  advanced  in  years)  is  in  fair  general  health.  It 
IB  not  BO  good  in  diabetes,  nor  when  the  patient  is  in  ob- 
viously bad  health,  the  eyes  being  then  less  tolerant  of 
operation.  In  the  lamellar  and  other  congenital  varieties, 
it  must  be  guarded,  for  the  eyes  are  often  defective  in  other 
respects,  and  sometimes  very  intolerant  of  operation;  the 
intellect,  too,  is  sometimes  defective,  rendering  the  patient 
less  able  to  make  proper  use  of  his  eyes.  In  traumatic 
cataract,  of  course,  everything  depends  on  the  details  of 
the  injury  (pp.  173,  201),  but  as  a  rule  the  younger  the 
patient  the  better  the  prospect  of  a  quiet  and  uncomplicated 
absorption  of  the  lens. 

In  every  case  of  immature  cataract,  the  vitreous  and 
fundus  should  be  carefully  examined  by  the  ophthalmo- 
scope, and  the  refraction  ascertained.  The  presence  of 
high  myopia  is  unfavorable,  and  the  same  it  true  of  opaci- 
ties in  the  vitreous,  indicating,  as  they  usually  do,  that  it 
is  fluid,  Any  disease  of  the  choroid  or  retina  will,  of 
course,  be  prejudicial  in  proportion  to  its  position  and 
extent.  In  every  case  before  deciding  to  operate  the  state 
of  the  conjunctiva  and  lachrymal  passages  (p.  198),  the 
tension  of  the  eye,  and  the  size  and  mobility  of  the  pupils 
to  light,  are  to  be  carefully  noted. 

Treatment. — In  the  early  stages  of  senile  and  nuclear 
cataract,  sight  is  improved  by  keeping  the  pupil  mi^erately 
dilated  with  a  weak  mydriatic  solution  (ooe-eightb  of  a 
grain  of  atropine  to  the  ounce),  used  about  three  times  a 
week.     Dark  glasses,  by  allowing  some  dilatation  of  the 
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rpDpil,  also  aeaist.  Stenopaic  glasses  are  Bometimes  useful. 
With  these  exceptions,  uothiag  except  operative  treatment 
ia  of  any  use.  The  management  of  lamellar  cataract  re- 
quires separate  description. 

Operations  for  the  removal  of  cataract  are  of  three 
kimia :  (1)  Eitracl'wn  of  the  len&  entire  through  a  large 
wound  iu  the  coroea,  or  at  the  aclero-conieal  junction,  the 
lens-capeule  remaining  bebiud.  By  a  few  operators  the 
leus  is  removed  entire  in  its  capsule.  (2)  For  soft  cataracts, 
gradual  absorption,  by  the  agency  of  the  aqueous  humor 
admitted  through  needle  punctures  in  the  capsule,  just  as 
aflier  accidental  traumatic  cataract  (needle  operations,  aotu- 
tion,  dixdsgion).  The  operation  needs  repetition  two  or 
three  times,  at  intervals  of  a  few  weeks,  and  the  whole  pro- 
cess, therefore,  occupies  three  or  four  months.  (31  For 
soft  cataracts,  removal  by  a  melton  syringe  or  cnrelte,  intro- 
duced into  the  anterior  chamber  through  a  small  wound 
near  the  margin  of  tbe  cornea,  the  whole  lens  having,  if 
thought  necessary,  been  freely  broken  up  by  a  discission 
operation  a  few  days  previously  (Chap.  XXIII. ). 

Extraction  ia  necessary  lor  cataracU  after  about  the  age 
of  forty.  The  lens  from  this  age  onwards  is  so  firm  that 
its  absorption  after  discission  occupies  a.  much  longer  time 
tbau  in  childhood  and  youth  ;  moreover,  as  already  stated, 
the  swelling  of  the  tens  after  wound  of  the  capsule  is  less 
easily  borne  as  age  advances,  and  hence  solution  operations 
become  not  only  slower  but  attended  by  more  danger.  In- 
deed, though  section  and  solution  operations  aro  applicable 
up  to  about  the  age  of  thirty-five,  extraction  is  often  prac- 
tised in  preference  at  a  much  earlier  age.  Suction  is  more 
difficult,  and  is  thought  by  some  to  be  attended  by  more 
risk  of  irido-cyclitis  than  the  "solution"  operation;  its 
advantage  lies  in  its  saving  of  time,  almost  the  whole  lens 
being  removed  at  one  sitting.    Evacuation  along  the  groove 
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of  a  curette  barely  passed  through  the  wouad  lea  very  safe 
proceeding. 

If  oDe  eye  present  a  complete  cataract  whilst  the  sight 
of  the  other  is  {>erfect,  or  at  least  Herviceable,  removal  of 
the  cataract  will  confer  little  imoiediate  benefit  to  the 
patient.  Indeed,  if  one  eye  be  still  fairly  good,  the  patient 
will  often  be  dissatisfied  by  finding  his  operated  eye  lesB 
useful  thao  he  expected,  perhaps  even  not  bo  useful  as  the 
other.  Iq  senile  cataract,  therefore,  it  is  usually  beat  not 
to  operate  ao  long  aa  the  lensof  the  other  eye.  remains  nearly 
clear;  but  so  soon  as  it  becomes  sufficiently  afiected  to 
interfere  seriously  with  vision,  estraciion  of  the  cataract 
from  the  first  eye  is  advisable,  provided  that  the  patient 
has  a  fair  prospect  of  life.  The  cataract  in  the  first  eye 
may  be  over-ripe  and  less  favorable  for  operation,  if  it  be 
left  until  the  second  eye  be  quite  ready.  The  removal  of 
a  single  cataract  in  young  persons  is  often  expedient  on 
account  of  appearance.  In  all  cases  of  single  cataract  it 
must  be  explained  that  after  the  operation  the  two  eyes 
will  not  work  together,  on  account  of  the  extreme  ditfer- 
ence  of  refraction,     (See  Anisometropia.') 

Even  when  both  cataracts  are  mature  at  the  same  time, 
it  is  safer  to  remove  only  one  at  once,  because  the  after- 
treatment  is  more  easily  carried  out  upon  one  eye  than 
both,  and  because  after  the  double  operation  any  untoward 
result  in  one  eye  adds  to  the  difficulty  of  managing  its 
fellow ;  while  a  bad  result  after  single  extraction  enables 
UB  to  take  especial  precautions,  or  to  modify  the  operation, 
for  the  second  eye.  Even  if  the  patient  be  so  old  or  feeble 
that  the  second  eye  may  never  come  to  operation,  we  shall 
consult  his  interests  better  by  endeavoring  to  give  him  one 
good  eye  than  by  risking  a  bad  result  in  attempting  to  re- 
store both  at  the  same  time. 

Cataract  occurring  after  the  age  of  forty  can  eeldom  be 
safely  extracted  until  it  is  complete  or  "  ripe  "  (p.  189). 
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The  transparent  portioDB  of  &u  immature  cataract  canoot 
be  completely  removed,  partly  because  tbey  are  sticky, 
partly  because  tliey  cannot  be  seen;  and,  remaioing  be- 
hind in  the  eye,  they  act  aa  irritants  and  often  set  up  iritis. 
Incomplete  juvenile  cataract  (e.  g.,  lamellar  cataract)  may 
be  safely  ripened  by  tearing  tbe  capsule  witb  a  needle  (see 
DleciesioD  and  Suction)  \  but  hard  cataract  canuot  be  so 
treated  because  the  lens  is  too  hard  to  absorb  the  aqueous 
well,  and  the  senile  eye  is  intolerant  of  injury  to  the  lena 
(p.  201). 

About  flvo  jeara  ago,  Profweor  Foorster,  of  Breslau,  proposed  a 
plan  fur  hHStening  tbe  completion  of  very  slow  aetiila  caturacts; 
immediatoly  after  the  irideoturny  ha  bruiees  tlio  lena  by  rubbing 
the  cnrnra  firnily  over  the  pupil  wilb  a  cataract  spnon  or  otber 
Bmuoth  Instrument ;  IhccapBula  ib  not  ruptured,  but  the  lens-flbres 
are  broken  up  or  so  chaoged  Ibat  tlie^  often  become  opaque  h  few 
weeki  or  months  ariar.  Priestly  Smith  iidopis  the  ^afer  plan  of 
bruising  Ihe  lens  directly  by  means  of  a  small  bulbuua  spuiula 
passed  tbrough  tbe  iridectomy  wound.  These  methods  are  very 
uncertain,  aoraetirnes  having  no  efToct,  but  tbe  latter  modification 
may  be  employed  without  risk  in  suitable  cusea.  More  recently, 
HcEenwn  and  Wickerkiewicz  have  adviicated  the  plan  of  wa^ii- 
tng  out  tbe  capsule,  after  expulsion  of  the  bulk  of  the  lens,  by 
Tueena  of  a  ftrcum  of  water  or  weak  antiseptic  lotion;  either  a 
syrin^  or  aipbon  may  be  used.  The  aulhiTs  hope  that  this  pro- 
ceeding, by  facilitating  the  removal  of  clear  cortical  matter,  will 
render  the  eilfaction  of  immaiure  senile  cBlaruct  sare  and  expedi- 
ent. It  must  be  borne  in  min<3,  however,  that  the  lens  suh^tanco 
is  more  sliclty  and  adherent  to  the  iapsiile  when  cleai',  and  that, 
therefore,  it  may  bo  moat  difficult  of  removal  by  this  method,  as  by 
oLhera,  just  when  its  removal  ia  most  iraportanl.  The  method  is 
being  largely  tried  by  several  operatoia. 

The  principal  causes   of  failure   afler  extraction 
cataract  are : 

(1)  Hanorrhage  between  the  choroid  and  sclerotic 
coming  on,  usually  with  severe  pain,  immediately  after 
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Operation.  The  blood  GHb  the  eyeball,  and  often  oozes 
from  the  wound  and  soaks  through  the  bandage. 

(2)  Suppuration,  beginning  in  the  corneal  wound, 
spreadiog  to  the  iris  and  viLreous,  and  in  manj  to  the 
entire  cornea,  and  ending  in  total  loss  of  the  eye.  It  occa- 
sionally lakes  a  less  rapid  course,  and  stops  short  of  a  fatal 
result.  The  alarm  is  given  in  from  twelve  houiB  to  about 
three  days  after  operation  by  the  occurrence  of  pain,  in- 
flammatory cedema  of  the  lids  (particularly  the  free  border 
of  the  upper  lid),  and  the  appearance  of  some  luuco-puru- 
lent  discharge.  On  raising  the  lid  the  eye  is  found  to  be 
greatly  congested,  its  coDJunctiva  tedematoua,  the  edges  of 
the  wound  yellowish,  and  the  cornea  steamy  and  hnzy.  In 
very  rapid  cases  the  pupil,  especially  near  to  the  wound, 
will  already  be  occupied  by  lymph.  Suppuration  is  prob- 
ably always  caused  by  infection,  though  the  source  of  the 
mischief,  of  course,  often  remains  hidden.  Chronic  dacryo- 
cyatitis  (p.  101)  is  a  very  dangerous  concomitant  of  cataract 
operations,  the  pus  escaping  through  the  puncta  and  in- 
fecting the  wound.  Suppuration  is  more  probable  if  the 
wound  lie  in  clear  corneal  tissue  than  if  it  be  partly  scleral, 
and  if  the  patient  be  in  bad  or  feeble  health. 

The  use  of  hot  fomentations  for  an  hour  three  or  four 
times  a  day,  leeches,  if  there  be  much  pain,  and  internallj 
a  purge,  followed  by  quinine  and  ammonia,  and  wine  or 
brandy  if  the  patient  be  feeble,  should  be  at  once  resorted 
to.  Ah  to  other  measures,  opinions  differ.  From  what  I 
have  seen  of  my  own  and  others'  cases,  I  am,  at  present, 
inclined  to  agree  with  Horner  and  those  who  direct  most 
attention  to  the  vigorous  antiseptic  treatment  of  the  wound 
itself,  and  I  believe  that  the  actual  (galvano-)  cautery  ap- 
plied deeply  along  the  whole  length  of  the  wound  is  more 
likely  to  succeed  than  other  measures,  assisted,  however, 
by  hot  fomentations,  and  the  use  of  iodoform  or  of  weak 
lotions  of  chloride  of  zinc  or  bichloride  of  mercury,  and  by 
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leaving  the  eye  open.'  But  only  in  the  caaea  of  moderate 
rapidity  and  intensity  can  we  hope,  even  partly,  to  arreat 
the  disease,  for  the  great  majority  of  these  casea  go  on  to 
BUppurative  panophthalmitis,  or  to  severe  plastic  irido- 
cyclitis with  opacity  of  cornea  and  shrinking  of  the  eyeball, 

(3)  Iriiis  may  set  in  between  about  the  fourth  and  tenth 
days.  Here  also  pain,  cedenoa  of  the  eyelids,  and  chemoaia 
are  the  earlieat  symptoms.  There  is  lacbrymation,  but  no 
inuci>puruleut  discharge,  and  the  cornea  and  wound  usu- 
ally remain  clear.  The  iria  is  diacolored  (unless  it  liappen 
to  be  naturally  greenish-brown),  and  the  pupil  dilates  badly 
to  atropine.  Whenever,  in  a  case  presenting  such  syrap- 
toma,  a  good  esaraination  is  rendered  difficult  on  account 
of  the  photophobia,  iritis  shouhl  be  suspected.  If  the 
early  aymptoms  are  severe,  a  few  leeches  to  the  temple  are 
very  useful.  Atropine  and  warmth  are  the  lest  local 
measures.  If  atropine  irritate  (p.  113),  daturine  or  duboi- 
sine  should  be  tried  (F.  32,  33). 

This  inflammation  is  plastic,  ending  in  the  formation  of 
more  or  less  dense  membrane  in  the  pupil.  Such  mem- 
brane by  contracting  and  drawing  the  iris  with  it  toward 
the  operation  scar,  often  contracts  and  displaces  tbe  pupil 
(Fig.  161  Bhowa  this  in  an  extreme  degree).  The  mem- 
brane is  formed  partly  by  exudation  from  tbe  iris  and 
ciliary  processea  {iritis,  cydilis),  partly  by  the  lens-capsule 
and  ils  proliferated  endothelial  cells  {capsulitis).  Mixed 
forma  of  chronic  keratitis  and  iritis  sometimes  occur,  the 
corneal  haze  spreading  from  tbe  wound,  in  the  form  of 
long  lines  or  atripes. 

(4)  Tbe  iris  may  prolapse  into  the  wound  at  the  opera- 
tion, or  a  few  days  afterward  by  the  reopening  of  a  weakly 
united  wound.  Wben  iridectomy  has  been  done  the  pro- 
lapse appears  as  a  little  dark  bulging  at  one  or  both  ends 

Kr.  C.  T.  CeUiDi,  our  Hooh  SarEeon  it  Hooraelde,  tagpaUS  Co  mi 


CATABACT. 

of  the  wound,  and  often  causes  proloDged  irritability, 
withKut  actual  iritia.  The  beet  treatment  la  to  draw  the 
protruding  part  farther  out,  and  to  cut  it  iff  as  freely  aa 
passible,  as  in  accidental  wounds  (p.  182).  The  occur- 
rence of  prolapse  is  a  reason  for  keeping  the  eye  tied  up 
longer.  After-operations  are  needed  if  the  pupil  be  much 
obstructed  by  capsular  opacities  or  by  the  results  of  irilis  ; 
but  nothing  should  be  done  until  active  symptoms  have 
subsided  and  the  eye  been  quiet  for  some  weeks. 

Sight  after  the  removal  of  cataract. — lu  accounting  for 
the  state  of  the  sight  we  have  to  remember,  that  the  acut&- 
ness  of  sight  naturally  decreases  in  old  age  (p.  35) ;  that 
slight  iritis,  producing  a  little  filmy  opacity  in  the  pupil, 
is  common  after  extraction  ;  and  that  some  eyes,  with  good 
sight,  remain  irritable  for  long  after  the  operation,  and, 
therefore,  cannot  be  much  used.  Thus,  putting  aside  the 
graver  complications,  we  find  that,  even  of  the  eyes  which 
do  best,  only  a  moderate  proportion  reach  normal  acute- 
ness  of  vision.  Cases  are  considered  good  when  the  patient 
can  with  his  glasses  read  anything  between  Nos.  1  aud  14 
Jaeger  and  -^g  Snellen  ;  but  a  much  less  satisfactory  result 
than  this  is  very  useful.  About  five  per  cent,  of  the  eyes 
operated  upon  are  lost  from  various  causes.  The  eye  ia 
rendered  extremely  hypermetropic  by  removal  of  the  lens, 
and  frequently  there  is  a  good  deal  of  astigmatism  due  to 
flattening  of  that  meridian  of  the  cornea  which  is  at  a 
right  angle  with  the  operation-wound.  Strong  convex 
glasses  are  necessary  for  clear  vision ;  these  should  seldom 
be  allowed  until  three  montbs  after  the  operation,  and  at 
first  they  should  not  be  continuously  worn.  Two  pairs  are 
needed ;  one  makes  the  eye  emmetropic  and  gives  clear 
distant  vision  (+10  or  11  D.)  ;  the  other  (about  +  IBD.) 
is  for  reading,  sewing,  etc,,  at  about  10"  (25  cm.),  as  during 
strong   accommodation.      When    there   is  astigmatism   it 
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abould  usually  be  corrected.  As  all  ftccommodation  is  lost, 
the  patient  has  no  range  of  distinct  vision. 

Lamellar  cataract If  the  patient  can  see  enough  to  get 

on  fairly  well  at  school,  or  in  bis  occupation,  it  may  be 
best  not  to  operate ;  but  when,  as  is  the  rule,  the  opacity 
is  dense  eaough  to  interfere  seriously  with  his  prospects, 
something  must  be  done.  The  choice  lies  between  artificial 
pupil,  when  the  clear  margin  is  wide  and  quite  free  from 
spicules,  and  solution  or  extraction  when  it  is  narrow,  or 
when  large  spicules  of  opacity  project  into  it  from  the 
opaque  lamella  (Fig.  68).  It  is  difficult  to  say  which 
method  gives  on  the  whole  the  better  results,  and  we  roust 
judge  each  case  on  its  own  merits.  If  atropine,  by  dilating 
the  pupil,  improves  the  sight,  an  artificial  pupil,  made  by 
removing  the  iris  quite  up  to  its  ciliary  border,  will  gener- 
ally be  beneficial ;  the  clear  border  of  the  lens  is  thus  ex- 
posed in  the  coloboma,  aud  light  passes  through  it  more 
readily  than  through  the  hazy  part.  A  very  good  rule  is 
to  operate  on  only  one  eye  at  a  time,  thus  allowing  the 
choice  of  a  different  operation  on  its  fellow.  My  own  ex- 
perience is  decidedly  in  favor  of  removing  the  lens  in  the 
majority  of  cases. 

When  a  cataractous  eye  is  absolutely  blind  (no  p.  1.  see 
p.  36),  some  more  deep-seated  disease  must  be  presentj  and 
no  operation  should  be  undertaken  ;  and  when  projection 
and  p.  I.  are  bad  (p.  189)  great  caution  is  needed. 

Cataract  following  injury. — Severe  blows  on  the  eye 
may  be  followed  by  opacity  of  the  lens,  the  capsule,  and 
of\en  the  suspensory  ligament  being  no  doubt  torn  in  some 
part  (^conemeion  eataracC)  (p.  174).  Such  a  cataract  may 
remain  incomplete  and  stationary  for  an  indefinite  period, 
but  often  it  becomes  complete.  Traumatic  cataract  proper 
ia  the  result  of  wound  of  the  lens- caps ii le ;  the  aqueous 
passing  through  the  aperture  is  imbibed  by  the  lens-fibres, 
which  swell  up,  become  opaque,  and  finally  disintegrate 


i 


CATABAOT. 

and  are  absorbed.  The  opacitj  begias  wtthio  a  few  hours 
of  the  wound  ;  it  progresses  quickly  in  proportion  as  the 
wound  is  large,  and  the  patient  young ;  but  both  the  symp- 
toms and  consequences  are  often  more  severe  in  old  peraons. 
A  free  wound  of  the  capsule,  followed  by  rapid  swelling  of 
the  whole  lens,  may  give  rise,  especially  after  middle  life, 
to  severe  glaucomatous  symptoms  and  iritis.  In  from  three 
Lasix  months  a  wounded  lens  will  generally  be  absorbed, 
and  nothing  but  some  chalky-looking  detritus  remain  in 
connection  with  the  capsule.  A  very  fine  puncture  of  the 
lens  is  occasionally  followed  by  nothing  more  than  a  small 
patch  or  narrow  track  of  opacity,  or  by  very  slowly  ad- 
vancing genera!  haze.  The  objects  of  treatment  are  to 
prevent  iritis  by  atropine,  and  by  leeching,  if  there  be 
pain  (p.  155);  it  is  usually  safest  to  leave  the  wounded 
lens  to  become  absorbed,  but  we  must  be  prepared  to  ex- 
tract it  by  linear  operation  or  suction,  at  any  lime,  should 
glaucoma,  iritis,  or  severe  irritation  arise.  A  concussion 
cataract,  however,  is  seldom  completely  absorbed  ;  the  lens 
shrinks  and  may  then  become  luusened,  and  fall  either  into 
the  vitreous  or  aqueous  chamber.  I  believe,  therefore,  that 
it  is  usually  best  to  remove  by  operation  a  cataract  follow- 
ing a  blow.  It  will  often  be  observed,  in  butb  these  forms 
of  cataract,  that  the  i)pacity  appears  at  the  posterior  sui^ 
face  of  the  lens  quite  early,  whether  the  wound  had  pene- 
trated deeply  or  nut. 

Dislocation  of  the  lens  in  its  capsule  is  usually  caused 
by  a  blow  on  the  eye,  but  may  be  spontaneous,  or  con- 
genital ;  in  either  case  it  is,  as  a  rule,  only  partial.  The 
iris  is  often  tremulous  where  its  support  is  lost  (p.  174), 
and  bulged  forward  at  some  other  part  where  the  lens  resta 
against  it ;  by  focal  light,  or  by  the  ophthalmoscope,  the 
free  edge  of  the  lens  can  be  seen  as  a  curved  line  passing 
across  the  pupil ;  more  easily  if  the  pupil  he  dilated. 
More  rarely  the  dislocation  is  complete,  either  into  the 
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Titreoua  or  into  ihe  anterior  chamber.  A  full-aized  lens 
dislocated  into  the  anterior  chamber  causes  acute  glau- 
coma. Glaucoma,  acute  or  chronic,  may  also  follow  at  any 
time  after  a  dislocation,  either  partial  or  complete,  into  the 
vitreous.  Dislocated  I  en  sea  often  become  opaque  and 
Bhrunken,  and  then  either  remain  loose  or  become  adhe- 
rent, and  in  either  event  are  likely,  sooner  or  later,  to  set 
up  irritation  and  pain.  Such  a  lens  may  sometimes  he 
made  to  pass  at  will  through  the  pupil  by  altering  the 
position  of  the  head.  The  edge  of  a  transparent  lens  in 
the  vitreous  appears  (by  the  mirror")  as  a  dark  line;  when 
in  the  anterior  chamber  it  appears  as  a  bright  line  (by 
focal  illumination).  Congenital  dislocation  of  the  lens  is 
often  accompanied  by  other  defects  of  development,  such 
as  coloboma. 

For  dislocation  of  lens  beneath  conjunctiva  in  rupture 
of  eye  tee  p.  173. 
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The  choroid  is,  next  to  the  ciliary  proceesea,  the  most 
vascular  part  of  the  eyeball,  aiid  from  it  the  outer  layers 
of  the  retina  certainly,  and  the  vitreous  humor  probably, 
are  mainly  nourished.  Inflammatory  and  degeoerative 
changes  often  occur,  some  of  them  entirely  local,  aa  in 
myopia,  other  symptomatic  of  constitutional  or  of  general- 
ized disease,  such  as  syphilis  and  tuberculosis.  Choroid- 
itis, unlike  inflammation  of  Its  continuations,  the  ciliary 
body  and  Iris,  is  seldom  shown  by  external  congestion  or 
severe  pain  ;  and  as  none  of  its  symptoraa  are  characteristic, 
the  diagnosis  rests  chiefly  od  ophthalmoscopic  evidence. 

Blemishes  or  scars,  pernaanent  and  easily  seen,  nearly 
always  follow  disease  of  the  choroid,  and  such  spots  and 
patches  are  often  as  useful  for  diagnosis  as  cicatrices  on 
the  skin,  and  deserve  as  careful  study.  The  retina  lying 
over  an  inflamed  choroid  often  takes  on  active  changes,  or 
becomes  atrophied  afterward  ;  but  in  other  cases,  marked 
by  equally  severe  changes,  the  retina  is  uninjured.  In- 
deed, there  is  sometimes  difficulty  in  deciding  which  of 
these  two  structures  was  first  aflTected,  especially  aa  changes 
in  the  pigment  epithelium,  which  is  really  part  of  the 
retina,  are  as  often  the  result  of  deep-seated  retinitis,  or 
retinal  hemorrhage,  as  of  superficial  choroiditis.  Patches 
of  accumulated  pigment,  though  usually  indicating  spots 
of  former  choroiditis,  are  sometimes  the  result  of  bleeding, 
either  from  retinal  or  choroidal  vessels,  and  their  correct 
interprelation  may  therefore  be  difficult. 

Appearances  in  health. — The  choroid  is  composed  cbiefly 
of  bloodvessels  and  of  celts  containing  dark  bruwu  pigment 
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The  quantity  of  pigment  varies  in  diilerent  eyes,  and  to 
some  degree  in  ditPerenl  parts  of  the  same  eye;  it  is  scanty 
iu  early  childhood,  and  in  persons  of  fair  corapleuon ; 
more  abundant  in  pereons  with  dark  or  red  hair,  brown 
iridea,  or  freckled  skin  ;  more  plentiful  in  the  region  of  the 
yellow  spot  than  elsewhere.  Iu  old  age  the  pigment  epi- 
thelium becomes  paler.  When  examining  the  choroid  we 
need  to  think  of  four  parts;  (1)  the  retinal  pigmented  epi- 
thelium (which  is  for  ophthalmoscopic  purposes  choroidal), 
seen  in  the  erect  image  as  a  Qne  ^larkisb  stippling;  (2)  the 
capillary  layer  (chorio-capillaris),  just  beneath  the  epithe- 
lium, forming  a  very  close  raeshwork,  the  separate  vessels 
of  which  are  not  visible  in  life;  '8)  the  larger  bloodvessels, 
ollen  easily  visible;  (4)  the  pigmental  conaective-tissue 
cells  of  the  choroid  proper,  which  lie  between  the  larger 
vessels. 

In  the  majority  of  eyes  these  four  structures  are  so  toned 
as  to  give  a  nearly  uniform,  full  red  color  by  the  ophthal- 
moscope, blood-color  predominating.  In  very  dark  races 
the  pigment  is  so  excessive  that  the  fundus  has  a  uniform 
slaty  color.  In  very  fair  persons  (and  young  chihlren)  the 
deep  pigment  (4)  is  so  scanty  that  the  large  vessels  are 
separated  by  spaces  of  lighter  color  than  themselves  (Fig. 
35).  In  dark  persons  these  spaces  are  of  a  deeper  hue 
than  the  vessels,  the  latter  appearing  like  light  streams 
separated  by  dark  islands  (see  upper  part  of  Fig.  71). 
Near  to  the  disk  and  y.  s.  the  vessels  are  extremely  abund- 
ant and  very  tortuous,  the  interspaces  being  small  and 
irregular;  but  toward  and  in  front  of  the  equator  the 
veins  take  a  nearly  straight  course,  converging  toward  the 
<tena  vcHiooga,  and  the  islands  are  larger  and  elongated. 
The  veins  are  much  more  numerous  and  larger  than  the 
arteries  (Fig.  70),  but  we  cannot  often  distinguish  between 
them  in  life.  The  vessels  of  the  choroid,  unlike  those  of 
the  retina,  present  no  light  streak  along  the  centre  (cf.  p. 
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74).  Tbe  pigment  epithelium  and  the  capillary  layer  tone 
down  the  above  coutrasts,  and  bu  in  old  age,  when  the  epi- 
thelial pigment  JB  bleached,  or  if  the  capillary  layer  be 
atrophied  after  Buperficial  choroiditis  (Fig.  71,  a  and  b), 
the  above  distinction  becomea  very  marked. 

A  vertical  section  of  naturally  injected  human  choroid 
is  shuwu  in  Fig.  68;    the  uppermost  dark  line  (Die  the 


pigment  epithelium;  nest  are  seen  the  capillary  vessels 
(2),  cut  across ;  then  the  more  deeply  seated  large  vessels 
(3),  and  the  deep  layer  of  stellate  pigment-cells  of  the 
choroid  proper.  Fig.  70  is  from  an  artificially  injected 
human  choroid  seen  from  the  inner  surface.  The  shaded 
portion  is  iutended  to  represent  the  general  effect  produced 
by  all  the  vessels  and  the  pigment  epithelium.  The  lower 
part  shows  the  large  vessels  with  their  elongated  inter- 
spaces, as  may  be  seen  in  a  ease  where  the  pigment  epithe- 
lium and  cborio-capillaris  are  atrophied  (Fig.  71,  b)\  m  & 
dark  eye  the  interspaces  in  Fig.  71)  would  be  darker  than 
the  vessels.  The  middle  part  shows  the  capillaries  without 
the  pigment  epithelium.  Both  figures  are  magnified  abuut 
four  times  as  much  as  the  image  in  the  indirect  ophthal- 
moscopic examination. 

Oputhalmoscopic  Signs  of  DittEASE  of  the  C 


The  changes  usually  met  with  are  indicative  of  atrophy. 
This  may  be  partial  or  complete;  primary  or  following  in- 
flammation or  hemorrhage;  in  circumscribed  spots  and 
patches,  or  in  large  and  less  abruptly  bounded  areas. 
Secondary  changes  are  often  present  in  the  corresponding 
parts  of  the  retina.      The  chief  signs  of  atrophy  of  the 
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choroid  are — (1)  the  Bubatitution  of  a  paler  color  (varying 
from  pale  red  to  yellowish  white),  for  the  full  red  of  health, 
the  subjacent  white  sclerotic  beiag   more  or 'I ess  visible 


where  the  atrophic  changes  have  occurred;  (2)  black  pig- 
ment in  spots,  patches,  or  rings,  and  in  varyiog  quantity, 
cpoD,  or  around  the  pale  patches.    These  pigmentations 
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Rinlt,  lat,  fren  dietariMDoe  and  heaping  together  of  the 
!d,  ftrim  increaae  in  iu  quantity ;  3d,  from 
r  left  aftn-  extraTasstion.     Patches  of 
I  fiimaij  natta  {e.^.,  in   myopia)  are  never  much   pig- 
uted  Diilea  bleeding  have  taken  place.     The  amount  of 
D  in  atrophy  following  choroiditis  is  closely  re- 
I  lo  that  of  the   bealthv  choroid — >'.  e.,  to  the  com- 
plexion of  the  penoD. 

Pigment  at  the  fundus  may  lie  in  the  retina  as  well  as 
in,  or  on,  the  choroid,  and  this  is  true  whatever  may  have 
been  its  origin,  for  in  choroiditis  with  secondary  retiuilia 
the  choroidal  pigment  often  passes  forward  into  the  retina. 
"When  a  apot  of  pigmeBt  U  distiDCtlf  seen  to  cover  over  a 
retinal  veseel  that  spot  must  be  not  only  in,  but  very  near 


the  anterior  (inner)  surface  of,  the  retina ;  and  when  the 
pigment  has  a  linear,  moesy  or  lace-like  pattern  (Fig.  82), 
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it  is  alwnyB  in  the  retioa;  theee  are  the  only  conclusive 
teste  of  its  position. 

It  is  important,  and  usually  easy,  to  diatiuguish  between 
partial  and  complete  atrophy  of  the  choroid.  Iq  guperfieial 
atrophy,  atfuctiug  the  pigment  epithelium  and  capillary 
layer,  the  large  vessels  are  peculiarly  distinct  (Fig.  71,  a 
and  b).  Such  "capillary"  or  "epithelial"  choroiditis  often 
covers  a  large  surface,  the  boundaries  of  which  are  some- 
times well  defined,  sinuoiiB  and  map-like,  but  are  us  oflen 
ill  marked;  in  the  latter  case  we  must  carefully  compare 
diiferent  parts  of  the  fundus,  and  also  make  allowance  for 
the  patient's  age  and  complexion.  Complete  atrophy  is 
shown  by  the  presence  of  patches  of  white  or  yellowish- 
white  color  of  all  ptrasihle  variations  in  size,  with  sharply 
cut,  circular,  or  undulating  borders,  and  with  or  without 
umulatiou  (Figs.  71,  e,  and  72).      The  retinal 


vesaela  pass  unolwciniil  ini.'[-  ]i:iirlie-^  ul'  mrciphied  choroid, 
proving  that  the  appeanuice  la  caused  by  some  change 
deeper  than  the  surface  of  the  retina. 

If  the  patient  comes  with  recent  choroiditig  we  also  often 
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patches 


palish    color,  but  they  are    less  sharply 


bounded  and  frequently  of  a  grayer  or  whiter  (.kes  yelloi 
color  than  patches  of  atrophy  ;  moreover,  the  edge  of  auch 
a  patch  is  softened,  the  texture  of  the  choroid  being  dimly 
visible  there,  becauee  only  partly  veiled  by  exudation.  If 
the  overlying  retina  be  nnatfected  its  vessels  are  clearly 
seen  over  the  diseased  part,  but  if  the  retina  itself  is  hazy 
or  opaque  the  exact  seat  of  the  exudation  often  cannot  be 
at  once  decided ;  and  this  difficulty  is  often  increased  by 
the  hazy  state  of  the  vitreous. 
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Bypbilitic  choroiditis  begins  in,  and  Ib  often  confiaed  to, 
the  inner  (capillary)  layer  of  the  choroid  (Fig.  73),  and 
hence  it  often  affects  the  retina.  In  miliary  tuberculosis 
of  the  choroid  the  overlying  retina  is  clear,  and  the  growth 
is,  for  the  most  part,  deeply  seated  (Fig.  74).    Afler  very 
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severe  choroiditis,  or  extensive  hemorrhage,  absorption  is 
often  incomplete ;  we  find,  then,  in  addition  to  atrophy,  gray 
or  white  patches,  or  lines,  which,  in  pattern  and  appear- 


^ 


ance,  remind  us  of  keloid  ecara  in  the  skin,  or  of  patches 
and  lines  of  old  thickening  on  serous  membraDes. 

Very  characteristic  changes  are  Beeo  after  rupture  of  the 
choroid  from  sudden  etretchiug  caused  by  blows  on  the  front 
of  the  eye.  These  ruptures,  always  situated  in  the  central 
regioD,  occur  in  the  tbrm  of  long  tapering  linea  of  atrophy, 
usually  curved  toward  the  disk,  and  sometimes  branched 
(Fig.  75);  their  borders  are  often  pigmented.     IfBcenBoon 


after  the  blow  the  rent  is  more  or  leas  hidden  by  blood,  ai 
the  retina  over  it  is  hazy. 

The  pathological  condition  known  aa  "colloid  diseasE 
of  the  choroid  consists  in  the  growth  of  very  small  noduli 
soft  at  first,  afterward  becoming  bard  like  glass,  from  the 
thin  lamina  elanliea,  which  lies  between  the  pigment  epi- 
thelium and  chorio-capitlariB.     It  is  common  in  eyes 
cised  for  old  inflammatory  mischief,  and  in  partial  atrophy 
after  choroiditis  (Fig  7^).     But  little  is  known  of  its  oph- 
tbaimoBcopic  equivalent,  or  its  clinical  characters.     Prob- 
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ably  it  may  result  from  various  forms  of  choroiditJB,  and 
may  also  be  a  natural  senile  chauge. 


k 


Hanorrhage  from  the  choroidal  vessels  is  not  so  ofteo 
recognized  as  from  those  of  the  retina,  but  may  be  seen 
sometimes,  especially  in  old  people  and  in  highly  myopic 
eyes.  The  patches  are  more  rounded  than  retinal  hemor- 
rhages, and  we  can  sometimes  recognize  the  striation  of  tbe 
overlying  retina.  Occasionally  they  are  of  immense  size. 
Patches  of  atrophy  may  follow. 

CuNicAL  Forms  of  Chokoidal  Disease. 

(1)  Numerous  discrete  patciea  of  choroidal  atrophy 
(sometimes  complete,  as  if  a  round  bit  had  been  punched 
out,  in  others  incomplete,  though  er^ually  round  and  well 
defined;  are  scattered  in  different  parts  of  the  fundus,  but 
are  most  abundant  toward  the  periphery ;  or,  if  scanty,  are 
found  only  in  the  latter  situation.  They  are  more  or  less 
pigmented,  unless  the  patient's  complexion  is  extremely 
fair  (Figs.  71,  c,  and  72). 

(2)  The  disease  has  the  same  distribution,  but  the 
patches  are  confluent;  or  large  areas  of  incomplete  atrophy, 
passing  by  not  very  well  defined  boundaries  into  the  healthy 
choroid  around,  are  interspersed  with  a  certain  number  of 
separate  patciies;   or  without  separate  patches  there  may 
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be  a  widely  spread  euperficial  atrophy  with  pigmentation 

(Fig.  71  a  and  b). 

These  two  types  of  ehoraiditis  disseminata  run  into  one 
another,  different  names  being  used  by  authors  to  indicate 
topographical  varieties.  Generally  both  eyea  are  aHected, 
though  unequally ;  but  in  some  cases  one  eye  escapee. 
The  retina  and  disk  often  ahow  signs  of  past  or  present  in- 
flammation. 

Syphilis  is  by  far  the  most  frequent  cause  of  symmetrical 
disseminated  choroiditis.  The  choroiditis  begins  from  one 
to  three  years  after  the  primary  disease,  whether  this  be 
acquired  or  inherited  ;  occasionally  at  a  later  period. 

The  discrete  variety  (Fig.  71,  c),  where  the  patches, 
though  usually  involving  the  whole  thickness  of  the 
choroid,  are  not  connected  by  areas  of  superficial  change, 
is  the  least  serious  form,  unless  the  i)atcheB  are  very 
abundant.  A  moderate  number  of  such  patches  confined 
to  the  periphery,  cause  no  appreciable  damage  to  sight. 
The  more  8U[)erficial  and  widely  spread  varieties  in  which 
the  retina  and  disk  are  inflamed  from  the  first,  are  far 
more  serious.  The  capillary  layer  of  the  choroid  seldom 
again  becomes  healthy,  and  with  its  atrophy,  even  if  the 
deeper  vessels  be  not  much  changed,  the  retina  suffers, 
passing  into  slowly  progressive  atrophy.  The  retina  often 
becomes  pigmented  (Fig.  82),  its  bloodvessels  extremely 
narrowed,  and  the  disk  passes  into  a  peculiar  hazy  yel- 
lowish atrophy  ("waxy  disk,"  Hutchinson — "  choroid  i  tic 
atrophy,"  Gowers).  The  appearances  may  closely  imitate 
those  in  true  retinitis  pigmeotosa,  and  the  patient,  as  in 
that  disease,  often  suflers  from  marked  night-blindness. 
Such  patients  continue  lo  get  slowly  worse  for  many  years, 
and  may  become  nearly  blind. 

Syphilitic  choroiditis  generally  gives  rise,  at  an  early 
date,  to  opacities  in  the  vitreous;  these  either  form  large, 
easily  seen,  slowly  floating,  ill-defined  clouds,  or  are  so 
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minute  and  numerous  as  to  cause  a  diffuse  and  sowewbat 
dense  hazinesa  ("dust-like  opacities,"  Forster)  (Chapter 
XVII,).  Some  of  the  larger  ones  may  be  permanent.  In 
tbe  advanced  stages,  as  in  true  retinitis  pigmentosa,  pos- 
terior polar  cataract  is  sometimes  developed. 

There  are  no  constant  ditlerences  between  choroiditis  in 
acquired  and  in  inherited  syphilis;  in  many  cases  it  would 
be  impossible  to  guess,  from  the  ophthalmoscopic  changes, 
with  which  form  of  tbe  disease  we  had  to  do.  But  there 
is,  on  the  whole,  a  greater  tendency  toward  pigmentation 
in  the  choroiditis  of  hereditary  than  in  that  of  acquired 
syphilis,  and  this  applies  both  to  the  choroidal  patches  and 
to  the  subsequent  retinal  pigmentation. 

In  the  treatment  of  syphilitic  choroiditis  we  rely  almost 
entirely  on  tbe  constitutional  remedies  for  syphilis— mer- 
cury and  iodide  of  potassium.  In  cases  which  are  treated 
early,  sight  is  much  benelited,  and  the  visible  exudations 
quickly  melt  away  under  mercury :  but  I  believe  that  even 
in  these,  complete  restitution  seldom  takes  place,  the  nutri- 
tion and  arrangement  of  the  pigment  epithelium  and  bacil- 
lary  layer  of  the  retina  being  quickly  and  permanently 
damaged  by  exudations  into  or  upon  the  ehorio-capillaris 
(as  in  Fig.  73).  In  the  later  periods,  wben  the  choroid  is 
thinned  by  atrophy,  or  its  inner  surface  roughened  by  little 
outgrowths  (Fig,  76),  or  adhesions  and  cicatricial  contrac- 
tions have  occurred  between  it  and  the  retina,  nothing  can 
be  done.  A  long  mercurial  course  should,  however,  always 
be  tried  if  tbe  sight  be  still  failing,  even  if  the  changes  all 
look  old ;  for  in  some  cases,  even  of  very  long  standing, 
fresh  failures  take  place  from  time  to  time,  and  mercury 
has  a  very  marked  influence.  In  acute  cases  rest  of  the 
eyes  in  a  darkened  room,  aud  the  employment  of  the  arti- 
ficial leech  or  of  dry  cupping  at  intervals  of  a  few  days, 
for  some  weeks,  are  useful.     But  it  is  often  difficult  to 
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inaure  such  fuQctional  rest,  for  the  patients  aeldoni  have 
pain  or  other  diacooifort. 

Dissemiuated  choroiditis  BometimeB  occurs  without  ascer- 
tainable evidence  of  ayphilia,  chiefly  about  the  age  of  pu- 
berty. Such  cases  often  differ  in  some  of  their  ophthal- 
moecopic  details  from  ordinary  syphilitic  cases,  especially 
in  the  immuoity  of  the  retina  and  disk;  and  also  in  the 
absence  of  tendency  to  recur.  It  is  but  seldom  that  any 
definite  cause,  such  as  exposure  to  bright  light,  can  be 
plausibly  assigned. 

In  choroiditis  from  any  cause  iritis  may  occur  (c/.  p. 
163). 

(3)  The  choroidal  disease  is  limited  to  the  central  region. 
There  are  many  varieties  of  such  localized  change. 

In  myopia  the  elongation  which  occurs  at  the  posterior 
pole  of  the  eye  very  often  causes  atrophy  of  the  choroid 
contiguous  to  the  disk,  and  usually  only  on  the  side  next 
the  yellow  spot  (aee  Myopia).  The  term  "posterior  staphy- 
loma" is  applied  to  this  form  of  disease  when  the  eye  is 
myopic,  because  the  atrophy  is  a  sign  of  posterior  bulging 
of  the  sclerotic.  The  term  "  eden/tico-choroiditis  posterior  " 
is  generally  used  by  foreign  writers;  though  we  but  seldom 
see  evidence  of  exudative  changes  in  myopia,  and  it  is  rare 
even  to  light  upon  hemorrhagic  eft'usions  at  the  fundus.  A 
similar  crescent,  but  seldom  of  great  width,  ie  very  com- 
monly seen,  bounding  the  lower  margin  of  the  disk,  in  as- 
tigmatic eyes;  its  widest  part  nearly  always  corresponds 
with  the  direction  at  the  meridian  of  greatest  curvature  of 
the  cornea  (Chapter  XXL).  A  narrow  and  less  conspicu- 
ous crescent,  or  zone,  of  atrophy  around  the  disk  is  seen  in 
some  other  states,  notably  in  old  persons,  and  in  glaucoma 
(Fig.  97).  Separate  round  patches  of  complete  atrophy 
("punched-out"  patches)  at  the  central  region  may  occur 
in  myopia  with  the  above-mentioned  staphyloma,  and  must 
not  then  be  ascribed  to  syphilitic  choroiditis;  in  other  cases 
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of  myopia  ill-deGneil  partial  atrophy  ia  seen  about  the  y. 
.,  sometimea  with  spliu  or  lines  ruDDiug  horizontally  to- 
ward the  disk. 
Central  senile  choroiditig. — Several  varieties  of  digease 

confiued  to  the  region  of  the  y.  s.,  and  disk  are  seen,  and 
chiefly  in  old  peraoDB.  A  particularly  striking  and  rather 
rare  form  is  shown  in  Fig.  77.  In  others  a  larger,  but  less 
defined,  area  ia  affected.  Some  of  these  appearances  un- 
doubtedly result  from  large  choroidal  or  retinal  estravasa- 
tiouB,  but  the  origin  of  the  state  shown  in  Fig.  77  ia  obscure. 


JKgBT.] 


In  these  areated  forms,  the  large,  deep  vessels  are  often 
much  narrowed,  or  even  converted  into  white  lines  and  de- 
void of  blood  column,  by  thickening  of  their  coats.  In 
another  form  (Fig.  78)  the  central  region  is  occupied  by  a 
number  of  small,  white,  or  yellowieh-white  dots,  sometimes 
visible  only  in  the  erect  image.  This  condition  is  very 
peculiar,  and  appears  to  be  almost  atatJonary ;  tha  i 
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are  sometimes  decidedly  pale;  when  very  abundant  the 
spotfi  coalesce,  and  some  pig  men  tali  od  is  found  ;  aometimes 
hemorrhages  occur.  The  pathological  anatomy  and  gen- 
eral relations  of  this  disease  are  incompletely  known ;  it 

Fia.  78. 


e-flral  described  by  Hutchinson  and  Tay,  and  ia  tolerably 
common.  It  is  symmetrical  and  the  changes  may  some- 
times  be  mistaken  Tor  a  slight  albuminuric  retinitis  (p.  224). 
No  treatment  seems  to  have  any  influence.  Every  case  of 
immature  cataract  should,  when  possible,  be  esamined  for 
central  choroidal  changes. 

(4)  Anomalans  forms  of  choroidal  disease. — Single, 
large  patches  of  atrophy,  with  pigmentation,  and  not 
located  in  any  particular  part,  are  occasiooaHy  met  with. 
Probably  some  of  these  have  followed  the  absorption  of 
tubercular  growths  in  the  choroid,  while  others  are  the  re- 
sult of  large  spontaneous  hemorrhages  (p.  212) ;  a  blow  by 
■  blunt  object  on  the  sclerotic  causing  local  bleeding,  or 
^  10 
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iaduiuruatioa  and  Bubaequent  atrophy,  may  account  for 

Bucb  n  patch  at  the  aaterior  part  of  the  fundus.  Single 
large  patches  of  exudation  are  also  met  with,  aod  are,  per- 
haps, tubercular  (see  p.  163),  Choroidal  dueaee  in  dis- 
seminated patches  seems  sometimes  to  depend  upon  nucner- 
oua  scattered  hemorrhages  into  the  choroid,  which  may 
occur  at  different  dates,  and  which  lead  to  patches  of 
partial  atrophy  with  pigmentation.  The  local  cause  of 
Bucb  hemorrhages  is  obscure;  the  disease  may  occur  in 
one  eye  or  both,  and  in  young  adults  of  either  sex.  It 
may  perhaps  he  called  hemorrhagic  choroiditis  {compare 
Chapter  XVII.).  Although  the  changes  produced  are  very 
gross,  som^of  these  patients  regain  almost  perfect  sight,  a 
fact,  perhaps,  pointing  to  the  deep  layers  of  the  choroid  as 
the  seat  of  disease.  It  ia  possible  that  over-uee  of  the  eyea, 
or  exposure  to  great  heat  or  glare,  sometimes  causes  cho- 
roiditis (pp.  215  and  241). 

Single  spots  of  choroidal  atrophy,  especially  toward  the 
periphery,  should,  no  leas  than  abundant  changes,  always 
excite  grave  suspicion  of  former  syphilis,  and  ollen  furnish 
valuable  corroborative  evidence  of  that  disease,  'i'he  peri- 
phery cannot  be  fully  examined  unless  the  pupil  be  widely 
dilated.  A  few  small,  scattered  spots  of  black  pigment  on 
the  choroid,  or  in  the  retina,  without  evidence  of  atrophy 
of  the  choroid,  often  indicate  former  hemorrhages.  Such 
spots  are  seen  after  recovery  from  albuminuric  retinitis 
with  hemorrhages,  after  blows  on  the  eye,  and  sometimes 
without  any  relevant  history. 

Congestion  of  the  choroid  is  not  commonly  recognizable 
by  the  ophthalmoscope.  That  active  congestion  does  occur 
is  certain,  and  it  would  seem  that  myopic  eyes  are  espe- 
cially liable  to  it,  particularly  when  overused  or  exposed 
to  bright  light  and  great  heat.  Serious  hemorrhage  may 
undoubtedly  be  excited   under  such   circumstances.     In 
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conditioDH  of  extreme  BD^mia  the  whole  choroid  becomee 
unmistakably  pale. 

Coloboma  of  the  choroid  (congenital  deficiency  of  the 
lower  part)  ie  shown  ojjhthalmoscopically  by  a  large  sur- 
face of  exposed  sclerotic,  often  embracing  the  disk  (which 
is  then  much  altered  in  form,  and  may  be  hardly  recog- 
nizable'), and  extending  downward  to  the  periphery,  where 
it  often  narrows  to  a  mere  line  or  chink.  The  surface  of 
the  sclerotic,  aa  judged  by  the  course  of  the  retinal  vessels, 
ia  often  very  irregular,  from  bulging  of  its  floor  backward. 
The  coloboma  is  occasionally  limited  to  the  part  around 
the  nerve,  or  may  form  a  separate  patch.  Coloboma  of  the 
choroid  is  often  seen  without  coloboma  of  the  iris,  and 
when  both  exist  a  bridge  of  choroidal  tissue  generally 
separates  them  in  the  region  of  the  ciliary  body. 

Albinism  is  accompanied  by  congenital  absence  of  pig- 
ment in  the  cells  of  the  epithelium  and  stroma  of  the  whole 
uveal  tract  (choroid,  ciliary  processes,  and  iria).  The 
pupil  looks  piuk,  because  the  fundus  is  lighted,  to  a  great 
extent,  indirectly  through  the  sclerotic.  Sight  is  always 
defective,  and  the  eyes  photophobic  and  usually  oscillating. 
Many  almost  albinotic  children  become  moderately  pig- 
mented as  they  grow  up. 


CHAPTER    XIV. 


DISEASES    OF   THE    RETINA, 


Of  the  msoy  morbid  cbanges  to  which  the  retioa  is  Bub- 
ject,  Bonie  begin  and  end  in  this  id  em  b  ran  e,  such  us  albu- 
iniDUric  retinitia  and  inany  forms  of  retinal  hemorrhage; 
in  others,  the  retina  takes  part  in  changes  which  begin  in 
the  optic  nerve  (neuro-retinitis),  or  in  the  choroid  (choroido- 
retinitis)  ;  very  serious  lesions  also  occur  from  embolism  or 
thrombosis  of  the  central  retinal  vessels.  The  retina  may 
be  separated  ("detached")  from  the  choroid  by  serous 
fluid  or  blood.  The  retina  may  also  be  the  seat  of  malig- 
nant growth  (glioma),  and  probably  of  tubercular  inflam- 
mation. 

In  health  the  human  retina  ia  so  nearly  transparent  as 
to  be  almost  invisible  by  the  ophthalmoscope  during  life, 
or  to  the  naked  eye  if  examined  immediately  after  esci- 
sion.  We  see  the  retinal  bloodvessels,  but  the  retina  itself, 
as  a  rule,  we  do  not  see.  The  main  bloodTeaseis  are  derived 
from  the  arteria  and  i^e/ia  centralie,  which  enter  the' outer 
side  of  the  optic  nerve,  about  6  mm,  behind  the  eye;  the 
veins  and  arteries  are  generally  in  pairs,  the  veins  not 
being  more  numerous  than  the  arteries;  all  pass  from  or 
to  the  optic  disk  (Fig.  35).  At  the  disk  anastomoses, 
chiefly  capillary,  are  formed  between  the  vessels  of  the 
retina  and  those  of  the  choroid  and  sclerotic.  As  no  other 
anastomoses  are  formed  by  the  vessels  of  the  retina,  the 
retinal  circulation  beyond  the  disk  is  terminal;  and 
further,  as  the  vessels  branch  dichotomously,  and  the 
branches  anastomose  only  by  means  of  their  capillaries, 
the  circulation  of  each  considerable  branch  is  terminal 
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also.  The  capillaries,  which  are  not  visible  by  the  ophthal- 
moscope, are  narrower  than  those  of  the  choroid,  and  their 
meahea  become  much  wider  toward  the  anterior  and  less 
important  parte  of  the  retina. 

Al  the  y.  i.  (Fig.  79),  the  only  part  used  for  accurate  sipht,  the 
capillariea  are  very  abundHnl  {compare  Fig.  70) ;  but  at  Ihe  very 
centre  of  Ihia  region  (fovea  ctnlralia),  where  all  the  layers  except 
Ihe  cones  and  outer  granules  are  oieesaively  ihln,  there  are  no 
vesseU,  tlie  capillaries  forniing  fine,  close  loops  just  around  it. 
The  nerve-Bbres  in  this  part  of  the  relina  are  finer  tban  in  other 
parts;  they  seem  also  to  be  much  mora  abundant,  fur  Bungo  has 
found  that  in  a  case  of  central  scotoma,  where  only  a  very  small 
part  (^th)  of  the  F.  was  lost,  quite  a  large  tract  of  flbres  (Jth  of 
the  whole)  was  atrophied  in  the  optic  nerve  The  fovea  ceiitralU 
oorrespondB  to  an  area  at  Ihe  centre  of  P.,  measuring  only  IJ"  in 
diameter ;  the  part  recognized  as  the  mmmla  latea  baa  an  area,  on 
the  F.,  of  about  1°  (Bunge). 

Fio.  70. 


^V-X' 


In  children,  especially  those  of  dark  complexion,  a 
peculiar,  white,  shifting  reflectinn,  or  shimmer,  is  often  seen 
at  the  y.  s.  region,  and  along  the  course  of  the  principal 
vessels.     It  changes  with  every  movement  of  the  mirror, 
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and  remiuds  ooe  of  the  shiftiDg  reflection  from  "  watered  " 
and  "shot"  eilk.  Around  the  y.  s.  it  takes  the  form  of  a 
ring  or  zone,  and  is  known  as  the  "halo  round  the  macula" 
(p.  50).  When  the  choroid  is  highly  pigmented,  even  if 
this  shifting  reflection  be  absent,  the  retina  is  visible  as  a 
faint  haze  over  the  choroid  like  the  "  bloom  "  on  a  phim. 
Under  the  high  magnifying  power  of  the  erect  image  the 
nerve-fibre  layer  is  often  visible  near  the  disk,  as  a  faintly 
marked  radiating  atrialion.  The  aheatha  of  the  large  cen- 
tral vessels  at  their  emergence  from  the  physiological  pit 
(p.  72)  show  many  variations  in  thickneBS  and  opacity. 

In  rare  oases  the  medullary  sheath  of  the  optic  nerve- 
fibres,  which  should  cease  at  the  lamina  cribrosa,  is  con- 
tinued through  the  disk  into  the  retina,  and  causes  the 
ophthalmoscopic  appearance  known  as  "opaque  nerve- 
fibres."  This  congenital  peculiarity  may  affect  the  nerve- 
fibres  of  the  whole  circumference  of  the  disk,  or  only  a 
patch  or  tuft  of  the  fibres;  it  may  only  just  overleap  the 
edge  of  the  disk,  or  may  extend  far  into  the  retina  ;  and 
islands  of  similar  opacity  are  sometimes  seen  in  the  retina 
quite  separated  from  the  disk.  It  is  to  be  particularly 
noted  that  the  central  part  (physiological  pit)  of  the  disk 
is  not  aHected,  because  it  contains  no  nerve-fibrea.  The 
affected  patch  is  pure  white,  and  quite  opaque,  its  margin 
thins  out  gradually,  and  is  striated  in  fine  lines,  which 
radiate  from  the  disk  like  carded  cotton-wool ;  the  retinal 
vessels  may  be  buried  in  the  opacity,  or  run  unobscured  on 
its  surface,  and  are  of  normaS  size.  The  deep  layers  of 
the  affected  parts  of  the  retina  being  obscured  by  the 
opacity,  an  enlargement  of  the  normal  "blind-spot"  is  the 
result.  One  eye,  or  both,  may  be  affected.  There  is 
seldom  any  difficulty  in  distinguishing  this  condition  from 
opacity  due  to  neuro- retinitis. 
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Opothalmoscopic  Signs  of  Retinal  Disease. 

Congestion, — No  amount  of  capillary  congestioD,  whether 
passive  or  active,  alters  the  appearance  of  the  retiaa  ;  and 
as  to  the  large  vessels,  it  is  better  to  speak  of  the  arteries 
as  unusually  large  or  tortuous,  or  of  the  veiDS  as  turgid  or 
tortuous,  than  to  use  the  general  term  congestion.  Capil- 
lary congestion  of  the  optic  disk  may  undoubtedly  be 
recognized  ;  but  even  here  caution  is  needed,  and  much 
allowance  must  be  made  for  differences  of  contrast  depend- 
ing on  variations  in  the  tint  of  the  choroid,  for  the  patient's 
health  and  age,  and  for  the  brightness  of  the  light  used, 
or,  what  is  the  same  thing,  for  the  size  of  the  pupil.  Cau- 
tion is  also  needed  against  drawing  hasty  inferences  from 
the  slight  haziness  of  the  outline  of  the  disk,  which  may 
often  he  seen  in  cases  of  hypernietropia,  and  which  is  cer- 
tainly not  always  morbid. 

The  only  ophthalmoscopic  proof  of  true  reiinitw  is  loss 
of  transparency  of  the  retina,  aud  two  chief  types  are  soon 
recognized  according  as  the  opacity  is  diffused,  or  consists 
chiefly  of  abrupt  spots  and  patches.  Hemorrhages  are 
present  in  many  cases  of  retinitis ;  but  they  may  also  occur 
without  either  inflammation  or  radema.  The  state  of  the 
disk  varies  much,  but  it  seldom  escapes  entirely  in  a  case 
of  extensive  or  prolonged  retinitis,  In  a  large  majority  of 
cases  of  recent  retinitis  the  visible  changes  are  limited  to 
the  central  region,  where  the  retioa  is  thickest  aud  most 
vascular. 

(1)  The  lessened  transparency  which  accompanies  dif- 
fiued  relinUU  simply  dulls  the  red  choroidal  reflex,  and 
the  term  "smoky"  is  fairly  descriptive  of  it.  The  same 
eflect  is  given  by  slight  haziness  of  any  of  the  anterior 
media,  but  a  mistake  is  excusable  only  when  there  is  dif- 
fused mistiness  of  the  vitreous  from  opacities  which 
too  small  to  be  easily  distinguished  (Chap.  XVII.),  and  the 
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difficnity  is  then  iocreosed  becaase  this  very  coDdition  of 
the  vitreouB  often  coexista  with  retinitia.  A  compariaon  of 
the  erect  and  iuverted  imagea  is  often  useful;  for  if  the 
difiuaed  haze  noticed  by  indirect  examination  be  caused  by 
retinitia,  the  direct  examination  will  often  reaolve  nhat 
aeemcd  a  uniform  haze  into  a  well-marked  spotting  or 
streaking.  When  the  change  is  pronounced  enough  to 
cause  a  decidedly  white  haze  of  the  retina  there  is  no 
longer  any  doubt.  The  retinal  arteries  and  veins  are  some- 
times enlarged  and  tortuous  in  retinitis,  and  in  severe  cases 
they  are  generally  obscured  in  some  part  of  their  course. 
These  forma  of  uniformly  diffused  retinitis  are  usually 
caused  either  by  syphilis,  embolism,  or  thrombosia. 

(2)  Near  tbe  y.  s.  a  number  of  small,  intensely  white, 
rounded  spots  are  seen  (Fig.  80),  either  quite  discrete  or 


partly   confluent.     When    very   abundant   and    confluent 
they  form  large,  abruptly  outlined  patches,  with  irregolar 


DISKAaES    OP   THE    BETINA.  225 

borders,  some  parte  of  these  patches  being  striated,  others 
stippled. 

(3)  A  number  of  separate  patches  are  scattered  about 
the  central  region,  but  nitbout  special  reference  to  the  j.  s. 
They  are  of  irregular  aba{>e,  white  or  pale  buff,  and  aome- 
times  striated  (Fig.  81);  they  are  easily  distinguished  from 


rpBtches  of  choroidal  atrophy  (p.  209)  by  their  color,  the 
i  comparative  sotlaesa  of  their  outlines,  and  the  absence 
of  pigmentation. 

In  types  2  and  2,  some  hemorrhages  are  usually  present ; 

the  retina  generally  may  be  clear,  but  more  often  there  is 

diffused  haze  and  evidence  of  swelling.     The  hemorrhages 

I  way  be  so  numerous  and  large  as  to  form  the  chief  feature, 

I  and  then  the  retinal  veins  will  be  very  tortuous  and  dilated. 

Forma  2  and  3,  which  nearly  always  affect  both  eyes,  are 

generally  associated  wilh  renal  disease,  but  in  rare  cases 

similar  changes  are  caused  by  cerebral  disease,  and  other 

conditions  (pp.  234  and  249j. 
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(4)  Barely  a  siogle  large  patch  or  area  of  white  opacity 
is  aeon  with  Hoftened,  ill-defiDed  edges,  aoy  retinal  veaHek 
that  may  croBS  it  being  obecured.  Such  a  patch  of  retioitlB 
ia  usually  caused  either  by  Bubjaceat  choroiditis  (p.  209), 
or  by  local  phlebitis  or  thrombosis. 

Hemorrhage  into  (or  beneath)  the  retina  is  known  by 
its  color,  which  is  darker  than  that  of  ao  ordinary  choroid, 
but  redder  and  lighter  than  that  of  a  very  dark  choroid. 

Blood  may  be  eifused  into  any  of  the  retinal  layers,  and 
the  shape  of  the  blood  patched  is  mainly  determined  by 
their  position.  When  effused  into  the  nerve-fibre  layer,  or 
confined  by  the  sheath  of  a  large  vessel,  the  extravasation 
takes  a  linear  or  streaked  form  and  structure  following  the 
direction  of  the  nerve-fibre-s ;  extravasations  in  the  deeper 
layers  are  rounded.  Very  large  hemorrhages,  many  times 
as  large  as  the  disk,  sometimes  occur  near  the  yellow  spot, 
and  probably  ail  the  layers  then  become  infiltrated,  while 
sometimes  the  blood  ruptures  the  anterior  limiting  mem- 
brane of  the  retina  and  passes  into  the  vitreous. 

Retinal  hemorrhages  may  be  large  or  small,  single  or 
multiple;  limited  to  the  central  region  or < scattered  in  all 
parts;  linear,  streaky  or  flame-shaped,  punctate  or  blotchy; 
they  may  lie  alongside  large  vessels,  or  have  no  apparent 
relation  to  them.  The  hemorrhage  may,  as  already  men- 
tioned, he  the  primary  ehaoge,  or  may  only  form  part  of  a 
retinitis  or  papillo- retinitis.  A  hemorrhage  which  is  mot- 
tled and  of  dark,  dull  color,  is  generally  old.  The  rate  of 
absorption  varies  very  much ;  hemorrhage  after  a  blow  is 
very  quickly  absorbed,  while  effusions  caused  by  the  rup- 
ture of  diseased  vessels  in  old  people,  or  accompanying 
retinitis  from  constitutional  causes,  ofUn  last  for  months, 
and  leave  permanent  traces. 

Pigmentation  of  the  retina  has  been  referreil  to  in  con- 
nection with  choroiditis  (p.  208).  Whenever  pigment  in 
the  fundus  forms  lung,  sharply  defined  lines,  or  ia  arruiged 
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Id  a.  mossy,  lace-like  or  reticular  pattern,  we  may  safely 
infer  that  it  is  situated  in  the  retina,  and  generally  that  it 
lies  along:  the  sheatha  of  the  retinal  vesgelB  (compare  Fig. 
82  with  Fig,  79).     Pigment  in  or  on  the  choroid  never 
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takes  snch  a  pattern,  being  usually  in  blotches  or  rings. 
The  two  types,  however,  are  often  mingled  in  cases  of 
choroiditis  with  secondary  affection  of  the  retina;  indeed, 
whenever  we  decide  that  the  retina  is  pigmented,  the  cho- 
roid must  be  carefully  examined  for  evidences  of  former 
choroiditis. 

Spots  of  pigment  may  be  left  after  the  absorption  of 
retiual  hemorrhages.  Such  spots  can  generally  be  distin- 
guished from  those  following  choroiditis  by  their  more  uni- 
form appearance  and  by  the  absence  of  signs  of  choroidal 
atrophy. 

Atrophy  of  the  retina,  of  which  pigmentation  of  the 
retina,  when  present,  is  always  a  sign,  has  for  its  most  con- 
stant indication  a  marked  shrinking  of  the  retinal  blood- 
vessels with  thickening  of  their  coats.  When  the  atrophy 
follows  a  retinitis  or  choroido-retinitis  (retinitis  pigmentosa, 
syphilitic  choroido-retinitis,  etc.)  all  the  layers  are  involved, 
and  the  outer  layers  (those  nearest  the  choroid)  earlier  than 
the  inner;  but  when  it  is  secondary  to  disease  of  the  optic 
nerve  (optic  neuritis,  progressive  atrophy,  and  glaucoma) 
only  the  layers  of  nerve-fibres  and  ganglion-ceUs  are  atro- 
phied, the  outer  layers  being  found  perfect,  even  aft«r 
Siaiiy  yean,    A  retina  atrophied  after  retinitis  often  does 
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nut  regain  perfect  transpKrency,  and  if'  there  have  been 
choroiditis  the  retina  remaine  especially  hazy  in  the  parta 
where  this  has  been  most  severe. 

The  disk  in  atrophy  failowing  retinitis  or  cboroido- 
retinitis  always  paases  into  atrophy,  often  of  peculiar  ap- 
pearance, being  pale,  hazy,  homogeneous -looking,  and  with 
a  yellowish  or  brownish  tint  (p.  213). 

Detachment  (separation)  of  the  retina. — As  there  is  uo 
continuity  of  structure  between  the  choroid  and-  retina,  the 
two  may  be  easily  separated  by  effusion  of  blood  or  serous 
fluid,  the  result  either  of  iujury  or  disease,  by  morbid 
growths,  and  by  the  traction  of  fibrous  cords  ia  the  vitreous. 
Such  fibrous  bands  and  strings  develop  in  the  vitreous  in 
some  cases  of  irido-cyclltia,  and  perhaps  in  myopic  eyes 
without  signs  of  iuflanmialion.  Occasionally  renta  may  be 
seen  in  the  separated  retina.  It  has  been  suggested  that 
such  rents  occurring  whilst  the  retina  was  stili  in  giVu  might 
initiate  the  detachment  by  allowing  the  intrusion  of  vitre- 
ous between  the  retina  and  choroid  ;  and  this  explanation 
may  possibly  hold  good  in  very  myopic  eyes.  The  retina 
is  separated  at  the  expense  of  the  vitreous  (which  is  pro- 
portionately absorbed),  but  always  remains  attached  at  the 
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separated,    The  pigmeot  epithelium  always 
choroid. 

The  aeparated  portion  le  usually  far  within  the  focal 
length  of  the  eye;  ila  erect  image  ia,  therefore,  very  eaeUy 
visible  by  the  direct  method  (p.  75,  1),  when  it  appears  as 
a  ^ray,  or  whitish  reflection  in  some  part  of  the  field,  the 
remBinder  being  of  the  natural  red  color ;  the  detached  part 
JB  gray  or  whitish,  because  the  retina  has  become  opaque. 
With  care  we  can  accurately  focus  the  surface  of  the  gray 
reflection,  see  that  it  is  folded,  and  see  one  or  more  retinal 
vessels  meandering  upon  its  tortuous  course;  they  appeajF 
small  and  of  dark  color.  If  the  separation  be  deep  thai 
outline  uf  its  more  prominent  folds  (Fig.  84)  can 
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standing  out  sharply  against  the  red  background,  and  in 
some  cases  the  folds  flap  about  when  the  eye  is  quickly 
moved.  In  extreme  cases  we  can  see  the  detached  part  by 
focal  light.  When  the  detachment  ia  recent,  especially  if 
shallow,  the  choroidal  red  is  still  seen  through  it;  the  diag- 
nosis then  resta  on  the  observation  of  whether  the  vessels  in 
any  part  become  darker,  smaller,  and  more  tortuous,  and 
upon  ophthalmoscopic  estimation  of  the  refraction  of  the 
retinal  vessels  (p.  78)  at  different  parts  of  the  fundus,  for 
the  detached  part  will  be  much  more  hypermetropic  than 
e  rest.     In  very  high  myopia  a  shallow  detachment  may 
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still  lie  behind  the  principal  focus,  and  therefore  not  yield 
an  erect  image  without  a  suitable  concave  lens;  in  euch  a 
caee,  and  in  others  where  minute  rucks  or  folds  of  detach- 
meot  are  present,  examinatioD  by  the  indirect  method  leads 
to  a  right  diagnosis  ;  the  image  of  the  detached  portion  is 
not  in  focLta  at  the  same  moment  as  its  surrounding  parts, 
parallaetie  movement'  is  obtained,  and  the  vessels  are  tortu- 
ous. Deep  and  extensive  detachment  is  often  associated 
with  opacities  in  the  vitreous  or  lens,  or  with  iritic  adbe- 
fliona ;  and  any  of  these  conditions  interfere  with  the  con- 
clusive application  of  the  above  testa.  In  some  cases  of 
detachment,  large  patches  and  streaks  of  choroidal  diaeaae 
are  to  be  found.  The  treatment  of  detachment  of  tbe  retina 
is  very  unsatisfactory,  improvement  if  obtained  being  sel- 
dom permanent,  even  when  treatment  is  undertaken  soon 
after  the  detachment  has  occurred.  Puncture  of  the  scle- 
rotic over  the  detachment  is  occasionally  followed  by 
marked  improvement,  and  the  result  is  said  to  be  better  if 
the  sclerotic  he  laid  bare  by  dissecting  up  the  conjunctiva 
before  the  puncture,  and  if  the  puncture  be  rather  broad 
(about  2  to  4  mm.),  the  subretinal  tiuld  rapidly  drains 
away.  The  conjunctival  wound  should  be  sutured.  Pro- 
fuse sweating  and  salivation,  induced  by  pilocarpine  (F.  38), 
have  been  recommended  in  recent  cases.  Mere  rest  in  bed 
for  some  daya  in  a  subdued  light  and  with  tiie  eyes  tied 
up,  is  often  followed  for  a  time  by  decided  improvement  of 
sight.  The  best  results  seem  to  have  been  obtained  by 
this  means  combined  with  scleral  puncture,  in  recent  cases. 

Clinical  Foums  of  Retin.il  Disease. 

The  symptoms  of  retinal  disease  relate  only  to  the  failure 
of  sight  which  they  cause,  and  this  may  be  either  general, 


DISEASES    OF    THE    RETINA.  231 

or  GonBned  to  a  part  of  the  lield,  according  to  the  nature  of 
the  case.  Neither  photophobia  nor  pain  occurs  iu  uncom- 
plicated retiuitiB. 

Syphilitic  retinitis  is  generally  aseociated  with,  and  sec- 
ondary to,  choroiditis  (pp.  210-212),  but  the  retiuitia  may 
be  primary.  The  vitreous  in  this  disease  as  in  syphilitic 
choroiditis,  is  often  hazy,  and  the  opacities  are  sometimes 
seated  deeply,  just  in  front  of  the  retina.  The  changes  are 
those  of  diffuse  retinitis  (p.  223,  1),  with  slight  "smoky" 
haze,  often  confiDed  to  the  region  of  the  yellow  spot  or 
disk ;  but  iu  bad  cases  the  haze  passes  iuto  a  whiter  misti- 
ness, and  extends  over  a  much  larger  region;  sometimea 
long,  branching  streaks  or  bands  of  dense  opacity  are  met 
with,  and  hemorrhages  may  occur.  The  disk  is  always 
hazy,  and  at  first  too  red,  while  the  retinal  vessels,  both 
arteries  and  veins,  are  somewhat  turgid  and  tortuous ;  rarely 
the  disk  becomes  opaque  anil  swollen  (papillitis,  p.  245). 
At  a  late  period,  in  unfavorable  cases,  the  vessels  shrink 
slowly,  almost  to  threads,  the  retina  often  becomes  pig- 
mented at  the  periphery,  and  the  pigmented  epithelium 
disappears. 

Syphilitic  retinitis  is  one  of  the  secondary  aytnptoms, 
seldom  setting  in  earlier  than  six,  or  later  than  eighteen, 
months  atler  the  primary  disease.  It  occurs  in  congenital 
as  well  as  acquired  syphilis.  It  generally  attacks  both 
eyes,  though  often  with  an  interval.  Its  onset  is  often 
rapid,  as  judged  by  its  chief  symptoms,  failure  of  sight,  and 
it  may  be  stated  that,  as  a  rule,  the  degree  of  amblyopia  is 
much  higher  than  would  be  expected  from  the  ophthalmo- 
scopic changes.  Nightrblindness  is  often  a  pronounced 
symptom.  lis  course  is  chronic,  seldom  lasting  less  tban 
several  months,  and  it  shows  a  remarkable  tendency,  for 
many  months,  to  repeated  and  rapid  exacerbations  after 
temporary  recoveries,  but  with  a  tendency  to  get  worse 
rather  tban  permanently  better.    Amongst  the  early  symp- 
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tome  are  ofteo  a  "  flickering,"  and  micropsia ;     tbese  with 

the  history  of  variations  lasting  for  a  few  days,  and  of 
marked  night- blindness,  often  lead  to  a  correct  suriuise 
before  ophtbalmoBcojiic  esamination.  There  ia,  however, 
nothing  path<'gnomouic  in  any  of  the  syniptonie.  An  an- 
nular defect  in  the  visual  field  ("  ring  scotoma")  may  often 
be  found  if  sought;  in  the  late  stages  the  field  is  con- 
tracted. 

Mercury  produces  most  marked  benefit,  and  when  used 
early  it  permanently  cures  a  large  proportion  of  the  cases ; 
but  in  a  number  of  cases,  perhaps  in  those  where  there  is 
most  choroiditis,  the  disease  goes  slowly  from  bad  to  worse 
for  several  years,  in  spite  of  very  prolonged  mercurisl 
treatment.  Of  the  efficacy  of  pruhmged  disuse  of  the  eyes, 
and  of  Iccal  cnuuterirritation  or  depletion,  strongly  recom- 
mended by  ffiauy  authors,  I  have  had  but  little  esperieiice. 

Albaminuric  retinitis  (papillo-retinitis). — The  changes 
are  strongly  marked,  and  so  characteristic,  that  it  is  possible, 
in  most  cases,  to  say  from  an  ophthalmoscopic  examination 
alone  that  the  patient  is  suffering  from  chronic  kidney 
disease. 

The  earliest  change  (the  stage  of  oidema  and  exudation) 
is  a  general  haze,  of  grayish  tint,  in  the  central  region  of 
the  retina,  mostly  with  same  hemorrhages  and  soft-edged 
whitish  patches  (3,  p.  225),  and  with  or  without  haze  and 
swelling  of  the  disk.  In  this  stage  the  sight  is  ofteu  un- 
impaired, and  BO  the  cases  are  seldom  seen  by  ophthalmic 
surgeons  till  a  few  weeks  later,  when  the  translucent,  prob- 
ably albuminous,  exudations  in  the  swollen  retina  have 
passed  into  a  state  of  fatty  or  fibrinous  degeneration,  a 
change  which  affects  both  the  nerve-fibres  and  connective 

In  this,  the  second  stage,  we  find  a  number  of  pure  white 
dots,  spots,  or  patches,  in  the  hazy  region,  and  especially 
grouped  around  the  yellow  spot.    Their  peculiarity  ia  their 
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sharp  definition  and  pure,  opaque,  white  color;  indeed, 
when  siuall  and  round,  tbey  are  almost  glistening.  When 
not  very  numerous  they  are  generally  confined  to  the  yellow 
spot  region,  from  which  they  show  a  tendency  to  radiate 
in  lines  (Fig.  80) ;  when  very  small  and  scanty  they  may 
be  overlooked,  unless  we  examine  the  erect  image ;  but 
frequently  large  patches  are  formed  by  the  confluence  of 
small  spots,  and  the  borders  of  tbese  patches  are  striated, 
crenated,  or  spotted.  At  tliis  stage  the  soft-edged  patches 
(Fig.  81)  have  often,  to  a  great  esteot,  disappeared,  or 
become  merged  into  more  general  opacity  of  tbe  retina; 
the  disk  is  hazy  and  somewhat  swollen,  especially  just  at 
its  margin,  and  the  retina,  as  judged  by  the  undulations 
of  its  vessels,  and  confirmed  by  post-mortem  examination, 
is  much  thickened.  Hemorrhages  are  generally  still 
present,  and  occasionally  they  constitute  the  most  marked 
feature;  they  are  usually  striated.  Sometimes  an  artery 
is  seen  sheathed  by  a  dense  white  coating,'  In  another 
group  papillitis  is  the  most  marked  change,  though  some 
bright  white  retinal  spots  are  always  to  be  found  by  careful 
examination. 

The  usual  tendency  is  toward  subsidence  of  the  cedema, 
and  absorption  of  the  fatty  deposits  and  extravasations, 
generally  with  improvement  of  sight — the  tJurd  stage,  or 
stage  of  absorption  and  atrophy. 

In  the  course  of  several  months  the  white  spots  diminish 
in  size  and  number,  until  only  a  few  very  small  ones  are 
left  near  the  yellow  spot,  with,  perhaps,  some  residua!  haze : 
the  blood-patches  are  slowly  absorbed,  often  leaving  small 
round  pigment  spots  (p.  227),  and  the  retinal  arteries  may 
be  shrunken.  In  cases  of  only  moderate  severity  almost 
perfect  sight  is  restored.  But  when  the  optic  disk  suffers 
severely  (severe  papillitis),  or  if  the  retinal  disease  be  ex- 
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cessive.and  attended  bygreatcedema,  eight  either  Improves 
very  little,  or,  as  the  dUk  passes  into  atrophy  and  the 
retinal  veaaels  contract,  it  may  eink  to  almost  total  blind- 
nesa.  Such  a  condition  may  be  mistaken  for  atrophy  afler 
cerebral  neuritia  (p.  247J  ;  but  the  presence  of  a  few  minute 
bright  dots  or  of  some  superficial  disturbance  of  the 
choroid,  at  the  yellow  spot,  or  of  some  scattered  pigment 
spots  left  by  extravasation,  will  generally  lead  to  a  correct 
inference.  In  the  cases  attended  by  the  greatest  swelling 
and  opacity  of  retina  and  disk,  death  often  occurs  before 
retrogressive  changes  have  taken  place.  In  extreme  cases 
the  retina  may  become  deeply  detached  from  the  clioroid. 

Albuminuric  retinitis  is  symmetrical,  but  seldom  quite 
equal  in  degree  or  result  in  the  two  eyes. 

The  kidney  disease  in  the  malady  under  consideration  is 
nearly  always  chronic.  The  retinitis  may  occur  in  any 
chronic  nephritis,  and  in  the  albuminuria  of  pregnancy. 
Whatever  be  the  form  of  the  kidney  disease,  the  reti- 
nitis seldom  occurs  without  other  signs  of  active  kidney 
mischief,  such  as  headache,  vomiting,  loss  of  appetite,  and 
often  anasarca.  The  quantity  of  albumen  variea  very 
mnch.  In  the  absence  of  anasarca  the  symptoms  are  often 
put  down  to  "  biliousness,"  and  as  in  such  cases  the  failure 
of  sight  is  the  most  troublesome  symptom,  the  ophthalmo- 
scope of\en  leads  to  the  correct  diagnosis.  A  second  attack 
of  retinitis  sometimes  occurs  in  connection  with  a  relapse 
of  renal  symptoms.  Many  of  the  best  marked  cases  of 
albuminuric  retinitis  occur  ia  the  albuminuria  of  preg- 
nancy, and  the  prognosis  for  sight  is  good  in  many  of  these 
if  the  symptoms  come  on  sufficiently  late  in  the  pregnancy 
to  permit  of  the  cause  being  removed  by  the  induction  of 
artificial  labor;  but  some  of  them  (probably  cases  of  old 
kidney  disease)  do  very  badly,  and  pass  into  atrophy  of 
the  nerves. 

Though  the  diagnosis  of  renal  disease,  based   on   the 
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presence  of  symmetrical  retinal  changes  above  described, 
will  usually  be  verified  by  the  physicitiu,  we  do  unquestion- 
ably now  and  then  meet  with  cases  of  similar  retinitis  in 
which  no  kidney  diaeaae  can  be  clinically  proved ;  such 
cases  need  further  attention.  The  cases  of  cerebral  neuro- 
retinitia  mentioned  at  p.  249,  and  rare  cases  of  retinitis, 
exactly  like  renal  retinitis,  but  confined  to  one  eye,  have 
also  to  be  allowed  for.  Retina!  changes,  more  or  less  like 
those  above  described,  are  also  found  in  other  chronic 
general  diseases — e.g.,  diabetes,  pernicious  aoeemia,  and 
leucocythiemia  (Chapter  XXIV.). 

The  term  reiiniti»  hemorrhagrica  has  been  given  to  cases 
characterized  by  very  numerous,  linear,  or  flame-shaped 
retinal  hemorrhages,  chiefly  of  small  size,  all  over  the  fun- 
dus, soraetiraes  with  extreme  venous  engorgement  and 
retinal  cedema,  but  in  other  cases  without  these  features. 
It  usually  occurs  in  only  one  eye  at  a  time,  and  comes  on 
rapidly.  The  patients  are  often  gouty,  or  the  subjects  of 
disease  of  cardiac  valves,  or  of  the  arterial  system.  Throm- 
bosis of  the  trunk  of  the  vena  centralis  relinre  is  probably 
the  determining  cause  of  the  condition'  when  there  is  much 
venous  distention  and  retinal  cedema;  multiple  disease  ot 
minute  retinal  vessels,  when  these  symptoms  are  absent. 
Retinitis  hemorrhagica,  of  whichever  type,  is  not  common. 

Other  cases  are  seen  where  extravasations,  varying  much 
in  size,  number,  and  shape,  are  scattered  in  different  parts 
of  the  fundus  of  one  or  both  eyes.  Some  of  them  are 
probably  allied  to  the  above,  but  often  the  nature  of  the 
case  is  obscure,  or  the  hemorrhages  are  related  to  senile 
degeneration  of  vessels.  Such  cases  have  been  called 
retinitis  apoplectiea. 

Lastly,  in  an  important  group,  a  single  very  large  ex- 
travasation occurs  from  rupture  of  a  large  retinal  vessel 
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probably  an  artery.  The  hemorrhage  is  generatly  in  the 
yellow  spot  region;  in  process  of  absorption  it  becomes 
mottled,  the  densest  parts  remaining  longest,  aad,  if  seen 
in  that  condition  fur  the  first  time,  the  case  may  be  taken 
for  one  of  multiple  hemorrhages.  These  large  extravasa- 
tions cause  great  defect  of  sight,  which  comes  on  in  an 
hour  or  two,  but  not  with  absolute  suddenness.  Absorp- 
tion, in  the  several  groups  of  cases  just  mentioned,  is  very 
Blow. 

Hemorrhages  may  occur  from  blows  on  the  eye.  They 
are  usually  small  and  quickly  absorbed,  differing  in  the 
latter  respect  very  much  from  the  cases  i>efnre  described. 

Embolism  of  the  central  artery  of  the  retina,  or  of  one 
or  more  of  its  main  divisions,  gives  rise  to  a  characteristic 
retinitis,  the  cause  of  which  can  in  most  cases  be  recognized 
at  once  if  it  be  recent ;  whilst  in  old  cases  the  appearances, 
taken  with  the  history,  lead  to  a  right  diagnosis.  Throm- 
bosU  of  the  artery  causes  similar  changes. 

The  leading  symptom  of  embolism  is  the  occurrence  of 
an  inslantaoeous  defect  of  sight,  which  is  found  on  trial  to 
be  limited  to  one  eye ;  sometimes  the  feeling  is  as  if  one 
eye  had  suddenly  become  "shut,"  the  blindness  being  as 
sudden  as  that  from  quickly  closing  the  lids;  but  whether 
the  defect  amounts  to  absolute  blindness  or  no,  depends  on 
the  position  and  size  of  the  plug.  Many  of  the  patients 
have  evidence  of  cardiac  disease.  Ciiorea  has  been  present 
in  a  few.  In  any  case,  owing  to  the  temporary  establish- 
ment of  collateral  circulation  by  the  capillary  anastomoses 
at  the  disk  (p.  220),  the  patient  sometimes  notices  an  im- 
provement of  sight  a  few  hours  after  the  occurrencft.  This 
improvement,  however,  is  but  slight,  the  collateral  chan- 
nels being  quite  insufBcient  to  meet  the  demand  ;  nor  is  it 
often  permanent,  because  the  retina  surt'ers  very  quickly 
from  the  almost  complete  stasia,  cedema  and  inflammation 
rapidly  setting  in  and  leading  to  permanent  damage. 
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r  tbe  case  be  seen  within  a  few  days  of  the  occurrence, 
^  red  reflex  of  the  choroid  around  the  yellow  spot  and 
disk  is  quite  obscured,  or  pnrlially  dulled,  by  a  dlllueed 
and  uniform  white  mist.  The  opacity  ia  greatest  just 
around  the  centre  of  the  yellow  spot,  where  the  retiiia  is 
very  vascular  (Fig.  79),  and  where  Its  cellular  eleoienia 
(ganglion  and  granule  layers)  are  more  abundant  than 
elsewhere ;  but  at  the  very  centre  of  the  white  mist  a  small, 
round,  red  spot  is  generally  seen,  so  well  defined  that  it 
may  be  miatakeo  for  a  hemorrhage ;  it  represents  ihe  fovea 
centralis,  where  the  retina  is  so  thin  that  the  choroid  con- 
tinues to  shine  through  it  when  the  surrounding  parts 
are  opaque ;  it  is  spoken  of  by  authors  as  the  "  cherry-red 
spot  at  the  macula  lutea."  This  appearance  is  very  seldom 
seen  except  after  sudden  arrest  of  arterial  blood  supply,  by 
embolism  or  thrombosis  of  the  arteria  centralis,  and  per- 
haps by- hemorrhage  into  the  optic  nerve  compressing  the 
vessels;  and  of  these  causes  embolism  appears  to  be  the 
commonest.  The  haze  surrounds,  and  generally  afiecta, 
the  disk  also,  which  soon  becomes  very  pale.  The  small 
veins  in  the  yellow-spot  region  otlen  stand  out  with  great 
distinctness,  being  enlarged  by  stasis,  and  conspicuous  from 
contrast  with  the  white  retina.  Small  hemorrhages  are 
often  present.  The  larger  retinal  veBseis,  both  arteries  and 
veins,  are  more  or  less  diminished  at  and  near  the  disk,  the 
arteries  in  the  most  typical  cases  being  reduced  to  mere 
threads ;  both  art«ries  and  veins  are,  however,  sometimes 
observed  to  increase  In  size  as  they  recede  from  the  disk. 
The  arteries,  however,  are  not  always  extremely  shrunken 
in  cases  of  retinal  embolism,  the  variations  depending  upon 
the  positi<in  and  size  of  the  plug — i.e.,  upon  whether  the* 
occlusion  is  complete  or  not.  Tbe  sudden  and  complete 
failure  of  supply  to  a  single  branch  of  a  retinal  artery  is 
sometimes  followed  by  its  emptying  and  shrinking  to  a 
white  cord  almost  immediately.    In  other  cases  the  branch 
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nay  far  &  tinte  be  linJe,  if  tt  ftll,  altered  in  size,  and  jet  iUi 
Uood  column  t<e  qu)t«  stagnant,  as  is  proved  b;  the  impos- 
■lulitf  of  prodocidg  pakatioQ  in  it  by  the  firmest  pressure 
oo  the  globe,  whilst  the  other  branches  respond  perfectly 
to  this  test  <p.  75  I.  Sometimes  this  pressure  test,  which 
shewed  blockage  of  some  or  all  branches  shortly  aJler  the 
onset,  a^in  produces  pulsation  a  few  days  later  wiihuut 
visible  evidence  of  collateral  circulatii^,  thus  proving  the 
reestablish  men  t  of  the  main  channel. 

In  from  one  u>  about  four  weeks  the  cloudiness  clears 
off,  and  the  disk  passes  into  moderately  white  atrophy ; 
the  arteries,  or  some  of  them  (according  to  the  position  of 
Uie  ploggiog),  are  either  reduced  tu  bloodless  white  lines, 
or  simply  narrowed. 

Sight  is  almost  always  lost,  or  only  perception  of  large 
objects  retained,  whatever  be  the  final  state  of  the  blood- 
vessels. In  ihe  rare  cases  where  an  embolus  passes  beyond 
the  disk,  and  is  arrested  in  a  branch  at  some  distance  from 
it,  the  changes  are  confined  to  the  corresponding  sector  of 
the  retina,  and  a  limited  defect  of  the  field  ig  the  only  per- 
manent result.  It  is  scarcely  necessary  to  say  that  no 
treatment  can  be  of  any  use  in  cases  of  lasting  occlusion  of 
the  retinal  arteries.  It  will  be  obvious,  too, that  these  lesions 
will  be  limited  to  one  eye,  though  a  similar  accident  is  oc- 
casionally seen  afterward  in  the  other. 

In  a  few  cases  sudden  simultaneous  blindness  of  both 
eyes  hasocenrred  with  extremely  diminished  retinal  arteries 
(_" ischasmia  reliruB"),  and  iridectomy  baa  been  followed  by 
return  of  sight ;  lower  tension  causing  reestablish  men  t  of 
circulation.     (See  ako  Q.uinioe  blindneas.) 

Ketinitis  pigmentosa  is  a  very  slowly  progressive  sym- 
metrica] disease,  leading  to  atrophy  of  the  retina,  with  col- 
lection of  black  pigment  in  its  layers  and  around  its  blood- 
vessels, and  secondary  atrophy  of  the  disk.  The  earliesi 
symptom  is  inability  to  see  well  at  night,  or  by  artificial 
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light  (night-blindneBa,  nyctalopia).  Concentric  contrac- 
tion of  the  viBual  field  aoon  occurs  {Fig.  So).  These  defects 
may  reach  a  high  degree,  whilst  central  vision  remains  es- 
c^ent  in  bright  daylight.    The  Bymptoms  are  noticed  at 


an  earlier  stage  by  patients  ia  whom  the  choroid  is  dark, 
and  absorbs  much  tight. 

Ophthalmoscopic  examinatioD,  where  these  symptoms 
h&ve  been  present  lor  some  years,  shows:  (1")  at  the  equa- 
tor or  periphery  a  greater  or  less  quantity  of  pigment, 
arranged  in  a  reticulated  or  linear  maoDer  (Fig.  82),  oflen 
with  some  small,  separate  dots  ;  (2)  in  advanced  cases,  evi- 
dence of  removal  of  the  pigment  epithelium,  but  no  patches 
of  choroidal  atrophy;  (3)  the  pigment  arranged  in  a  belt, 
which  is  generally  uniform,  the  pattern  being  most  crowded 
ftt  the  centre,  and  thinning  out  toward  the  borders  of  the 
belt;  (4)  that  the  changes  are  always  symmetrical,  and 
the  symmetry  very  precise.  These  appearances  are  quite 
chBracteristic  of  true  retinitis  pigmentosa.  In  addition, 
we  find  (5)  diminution  in  size  of  the  retinal  bloodvessels, 
tbe  arteries  in  advanced  cases  heitig  mere  threads ;  (6)  a 
peculiar  hazy,  yellowish  "  waxy  "  pallor  of  the  optic  disk 
(p.  213] ;  (7)  sometimes  the  pigmented  parts  of  the  retina 
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are  quite  hazy;  (8)  posterior  polar  cataract  and  diseaBC  of 
the  vitreous  are  often  present  io  the  later  stages.  The 
latter  changes  (5  to  8),  however,  are  found  in  many  caaei 
of  late  retinitis  consecutive  to  choroiditis,  and  are  not  pecu- 
liar to  the  present  malady. 

The  disease  begiua  ia  childhood  or  adolescence,  pro- 
gresses slowly  but  surely,  and,  as  a  rule,  ends  in  blindneBS 
some  time  after  middle  life.  A  few  cases  of  apparently 
recent  origin  are  seen  in  quite  aged  persons,  and  a  few  are 
considered  to  be  truly  congenital.  The  quantity  of  pigment 
visible  by  the  ophthalmoscope  varies  much  in  cases  of  ap- 
parently equal  duration,  and  is  not  in  direct  relation  to  the 
defect  of  sight;  cases  even  occur,  which  certainly  belong 
to  the  same  category,  in  which  no  pigment  is  visible  during 
life,  the  retina  being  merely  hazy,  though  microscopical  ei- 
amiuation  reveals  abundance  of  miautely  divided  pigment 
(Poncet).  The  pathogenesis  of  the  disease  is  not  finally 
settled-;  it  is  at  present  doubtful  whether  there  is  from  the 
first  a  slow  sclerosis  of  the  connective-tissue  elements  of  the 
retina,  with  passage  inward  of  pigment  from  the  pigment 
epithelium,  or  whether  the  disease  begins  in  the  superficial 
layer  of  the  choroid  and  the  pigment  epithelium.  Ita  cause 
is  obscure.  It  is  undoubtedly  strongly  heritable,  and  many 
high  authorities  believe  that  it  is  really  produced  by  con- 
sanguinity of  marriage,  either  between  the  parents,  or  near 
ancestors  of  the  affected  persons.  Some  of  its  subjects  are 
of  full  mental  and  bodily  vigor;  but  many  are  badly 
grown,  suffer  from  progreEsive  deafness,  and  are  defective 
in  intellect.  Although  want  of  education,  as  a  consequence 
of  defective  sight  and  hearing,  may  sometimes  account  for 
this  result,  we  cannot  thus  explain  the  various  defects  and 
diseases  of  the  nervous  system,  which  are  not  infrequently 
noticed  in  kinsmen  of  the  patients.  That  the  subjects  of 
this  disease  should  be  discouraged  from  marrying  is  suffi- 
ciently evident.    In  a  fen  cases  galvanism  has  been  ful- 
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lowed  by  improvement  both  of  viaion  and  visual'  field,  but 
DO  other  treatment  bas  anj  iafluence.  Oomplicatioas  sucb 
as  cataract  and  myopia  are  not  uncommon,  and  must  be 
treated  on  general  principles. 

It  is  sumetimea  very  difficult  to  distinguish  widely 
diffused  and  superficial  choroiditia,  with  pigmentation  of 
retina  and  atrophy  of  the  disk,  from  true  retinitis  pigmen- 
tosa. The  question  will  generally  relate  to  cause,  as  be- 
tween retiniiia  pigmentosa  and  choroido-retinitis  from 
syphilis  (p.  214). 

S.etinal  disease  from  intense  light. — A  number  of  cases 
have  DOW  been  observed  in  which  blindness  of  a  small  area 
at  the  centre  of  the  field  has  been  caused  by  staring  at  the 
sun,  usually  during  an  eclipse.  Corresponding  to  this  func- 
tional defect,  ophthalmoscopic  evidences  of  cboroiditis  or 
choroido-retinitis  have  been  found  at  the  yellow  spot.  The 
defect  often  lasts  for  months  if  not  permanently.'  (  Compare 
blindness  from  anow,  electric  light,  etc.,  p.  268.) 
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The  optic  nerve  is  ofleo  diseased  in  ite  whole  length,  or 
in  some  part  of  its  course,  either  ivithin  the  Hkull,  in  the 
orbit,  or  at  iCa  ocular  end. 

The  effect  of  disease  of  the  optic  nerve  in  producing  (1) 
ophthalmoscopic  changes  in  its  visible  portion  (the  optic 
disk,  or  papilla  optica),  and  (2)  defect  of  sight,  varies 
greatly  according  to  the  seat,  nature,  and  duration  of  the 
disease.  The  appearance  of  the  disk  may  be  entirely 
altered  by  cedema  and  inflammation,  without  the  nerve- 
fibrea  losing  their  conductivity,  and,  therefore,  without  loss, 
or  even  defect,  of  sight;  on  the  other  hand,  Infiamtnatory 
or  atrophic  changes,  causing  destruction  of  the  nerve-fi  bres 
may  arise  in  the  nerve  at  a  distance  from  the  eye,  aud 
whilst  producing  great  defect  of  sight,  cause  little  or  no 
immediate  change  at  the  disk.  Although  we  are  here  con- 
cerned chiedy  with  the  ophthalmoscopic  and  visual  sides 
of  the  fjuestion,  a  few  words  are  needed  as  to  the  morbid 
changes  in  the  nerve. 

The  pathological  changes  to  which  the  optic  nerve  is 
liable  include  those  which  affect  other  nerve  UssueB.  In- 
flammation varying  in  seat,  cause,  and  rapidity,  and  result- 
ing in  recovery  or  atrophy,  may  originate  in  the  nerve 
itself,  may  pass  down  it  from  the  brain  (descending  neu- 
ritis), or  may  extend  into  it  from  parts  around;  atrophy 
may  occur  from  pressure  by  tumors,  or  distention  of  neigh- 
boring cavities  (e.g.,  the  third  ventricle),  or  from  lacerSr 
tioD  of  the  nerve  or  its  central  vessels  in  the  orbit,  or 
damage  from  fracture  of  the  optic  canal ;  and  the  optic 
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nerve  is  very  subjeet  to  the  change  known  aa  "gray  de- 
generation "  or  "  aclerosis." 

Lastly,  the  optic  nerve  being  surrounded  by  a  lymphatic 
space  (subvaginal  space),  which  is  continuous  through  the 
optic  foramen  with  the  meningeal  spaces  in  the  skull,  and 
is  bounded  by  a  tough,  fibrous  "  outer  sheath,"  is  liable  to 
be  affected  by  morbid  processes  goiug  on  in  that  apace. 
This  aubvaginal  or  iutersheath  space,  bounded  externally 
by  the  outer  eheath  of  the  optic  nerve,  is  lined  internally 
by  the  inner  sheath  which  is  closely  adherent  to  the  nerve 
itself  (Fig.  38).  Fluid  retained  or  secreted  in  the  sub- 
vaginal  space  is  ofl:en  found  there  post-mortem,  in  cases  of 
the  optic  neuritis  about  to  be  described  as  so  uommonly 
BSBOciated  with  intracranial  disease,  and  has  been  held  to 
explain  the  occurrence  of  this  neuritis.  Recent  micro- 
scopical researches,  however,  have  shown  that  inflammatory 
changes  can  usually  be  traced  along  the  whole  course  of 
the  optic  nerves  from  their  intracranial  part  to  the  eye. 
The  occurrence  of  oplic  papillitis^  in  intracranial  disease  is 
probably,  therefore,  explained  by  an  extension  of  infiam- 
Diation  from  the  brain  or  its  raetnbranes  either  along  the 
interstitial  connective  tissue  of  the  nerve  or  down  the  inner 
nerve-sheath,  or  perhaps,  in  some  cases,  along  the  intrinsic 
bloodvessels  of  the  optic  nerve.  This  explanation  by  "  de- 
scending neuritis"  has  always  been  accepted  for  the  papil- 
litis caused  by  meningitis;  but  other  hypotheses,  which 
have  been,  or  seem  likely  to  be,  given  up,  have  until  lately 
been  held  by  most  authorities  to  be  more  applicable  to  the 
papillitis  caused  by  cerebral  tumor,  because  in  this  form 
the  signs  of  inflammation,  as  distinguished  from  cedenta 
and  degeneration,  in  the  nerve  above  the  disk  and  in  the 
membranes  at  the  base  of  the  brain,  are  so  slight  as  to  have 
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eluded  difieovery  until  aouglit  carefully  by  modern  i 
Bcopical  methods.  The  part  taken  by  the  fluid  which,  aa 
stated  above,  is  often  present  iQ  the  subvaginal  space  of  the 
nerve  and  ia  greatest  quantity  close  to  the  eye,  is  not  yet 
known.  It  may  act  in  either  or  both  of  two  ways; 
roechanieally,  by  compressing  the  uerse  and  hindering  re- 
turn of  blood  from  the  retina,  aud  thus  complicating  an 
already  existing  neuritis,  or  vitally,  by  carrying  inSam- 
niatory  germs  from  the  cranial  cavity  to  the  optic  nerve. 
It  is  not  yet  fuliy  known  how  cerebral  tumors  set  up  de- 
scending optic  neuritis  when  the  absence  of  fluid  in  the 
sheath  precludes  any  appeal  to  its  influence;  but  many 
facta  point  to  the  probability  that  they  do  so  by  lighting 
up  irritation  with  increase  of  cell-growth  in  the  surround- 
ing brain  substance,  and  local  meniugitia.  Nor  ia  it  fully 
understood  why  the  other  cranial  nerves  are  so  seldom 
damaged,  at  least  permanently.' 

As  already  stated  in  previous  chapters,  inflammation 
may  extend  into  the  disk  from  the  retina  or  choroid  near 
to  it,  and  may  occur  in  consequence  of  the  audden  arrest 
of  the  blood-current  oauaed  by  embolism  and  thromboais 
of  the  central  retinal  vessels,  iu  their  course  through  the 

The  ophthalmoscopic  signs  of  papillitis  are  caused  by 
varying  degrees  of  rodema,  congestion,  and  inflammation 
of  the  disk.  It  is  no  longer  useful  to  maintaiu  the  old 
ophthalmoscopic  distinction  between  "swollen  diak,"  or 
"  choked  disk,"  and  "  optic  neuritis."  The  latter  term  was 
formerly  reserved  for  cases  showing  little  cedema,  but  much 


DISEASES    OF    THE     OPTIC    NERVE 


245 


opacity,  changes  which  were  supposed  especially  to  indicate 
inflammation  passing  down  the  nerve  from  the  hrain  ;  but 
if  (cdeioa  and  venous  engorgement  predominated  ("choked 
disk"),  the  changes  were  attributed  to  compression  of  the 
optic  nerve  by  fluid  in  its  aheath-space,  or  with  less  reason 
to  presaure  on  the  ophthalmic  vein  at  the  cavernous  sinus. 
The  changes  are  often  mixed,  or  vary  at  different  stages  of 
the  same  caae.  The  terms  "neuritia"  and  "papillitis" 
will  be  here  used  to  the  exclusion  of  "  choked  disk." 

The  most  important  early  changes  in  optic  papilHtia  are 
blurring  of  the  border  of  the  disk  by  a  grayish  opalescent 
haze,  distention  of  the  large  retinal  veins,  and  swelling  of 
the  disk  above  the  surrounding  retina.  Swelling  is  shown 
by  the  abrupt  bending  of  the  veasela,  with  deepening  of 

Fio.  S<<. 
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their  color  and  loss  of  the  light  streak— they  are,  in  fact, 
seen  foreshortened;  also  by  noticing  that  slight  lateral 
movements  of  the  observer's  bead,  or  lens,  cause  an  apjia- 
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rent  movement  of  the  vessels  over  the  choroid  hehind, 
because  the  two  objects  are  on  ditferent  levels  ("  parallactic 
test,"  p.  230).  The  patient  may  die,  or  the  disease  may, 
after  a  longer  or  shorter  time,  recede  at  this  stage.  But 
further  changes  generally  occur,  the  haziness  becomes  de- 
cided opacity,  which  more  or  less  obscurea  the  central 
vessels,  and  covers  and  extends  beyond  the  border  of  the 
papilla  (Fig.  86),  so  that  the  disk  appears  enlarged  ;  its 
color  becomes  a  mixture  of  yellow  and  pink  with  gray  or 
white,  and  it  looks  striated  or  fibrous,  appearances  due  to  a 
whitieh  opacity  of  the  nerve-fibres  mingled  with  numerous 
small  bloodvessels  and  hemorrhages.  The  veins  become 
larger  and  more  tortuous,  even  kinked  or  knuckled;  the 
3  either  normal  or  somewhat  contracted;  there 
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may  be  blood- patches.  The  swelling  of  the  disk  may  he 
very  great,  and  is  appreciated  either  by  the  above-men- 
tioned foreshortening  of  the  vessels,  by  the  parallactic  teat, 
or  by  ophthalmoscopic  measurement  (p.  78). 

Such  changes  may  disappear,  leaving  scarcely  a  t 
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'  or  ft  certaia  degree  of  atrophic  paleness  of  the  disk,  with 
i  narrowiog  of  tbe  retiDal  vessels  and  tbickeiiiog  of 
their  sheaths,  or  other  slight  changes,  may  remain.  But 
in  many  cases  the  disk  gradually,  in  the  course  of  weeks 
or  months,  passes  loto  a  state  of  "  poat-paplUilic,"  or  "  cod- 
secutive"  atrophy;  the  opacity  first  becomes  whiter  and 
smoother  looking  ("  woolly  disk");  then  it  slowly  clears 
olf,  generally  first  at  the  side  nest  the  yellow  spot,  and  the 
retinal  vessels  simultaneously  shrink  to  a  smaller  size, 
though  they  often  remain  tortuous  for  a  long  time  (Fig. 
86).     As  the  mist  lifts,  the  sharp  edge,  and,  finally,  the 
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Vliole  surface  of  the  disk,  now  of  a  staring-white  color, 
again  eomea  into  view.  A  slight  haziness  often  remains, 
and  tbe  boundary  of  tbe  disk  is  often  notched  and  irregular; 
but  upon  these  signs  too  much  reliance  must  not  bo  placed. 
Sight  is  seldom  much  affected'  until  marked  papillitis 
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hae  existed  aome  little  time.  K  the  morbid  process  quickly 
cease,  often  no  failure  occurs ;  or  sight  may  fail,  may  even 
sink  almost  to  blimlness,  for  a  ahort  time,  and  recovery 
take  place,  if  the  changes  cease  before  compression  of  the 
nerve-fibres  have  given  rise  to  atrophy.  Early  blindness 
in  double  papillitis  may  be  due  to  pressure  ou  the  chiasma 
or  tracts  rather  than  to  the  changes  we  see  in  the  eyes. 
Gradual  failure  late  in  the  case,  when  retrogressive  changes 
are  already  visible  at  the  disk,  is  a  bad  sign.  The  sight 
seldom  changes,  either  for  better  or  worse,  after  the  signs 
of  active  papillitis  have  quite  passed  off,  and  though  the 
relations  between  sight  and  final  ophthalmoaoaplc  appear- 
ances vary,  it  is  usually  true  (1)  that  great  shrinking  of 
the  central  retinal  vessels  iodieates  a  high  grade  of  atrophy 
and  great  defect  of  sight,  and  is  generally  accompanied  by 
extreme  pallor,  with  some  residual  haziness,  of  the  disk 
(advanced  post-papillitic  atrophy);  (_a)  that  considerable 
pallor,  and  other  slight  changes,  such  as  white  lines  bound- 
ing the  vessels,  or  streaks  caused  by  increase  of  the  con- 
nective tissue  of  the  disk,  are  compatible  with  fairly  good 
sight,  if  the  central  vessels  be  not  much  shrunken. 

Advanced  atrophy,  undoubtedly  following  papillitis, 
does  not,  however,  always  show  signs  of  the  past  violent 
inflammation ;  the  appearances  may,  indeed,  be  indis- 
tinguishable from  those  caused  by  primary  atropy  (p.  251). 

Papillitis  is  double  in  the  great  majority  of  cases.  If 
single,  it  generally  indicates  disease  in  the  orbit.  It  is  true 
that  single  papillitis,  from  intracranial  disease  is  occasion- 
ally met  with  ;  and  that  in  many  double  cases,  inequalities 
are  often  seen  between  the  two  eyes,  as  to  time  of  onset, 
degree,  and  final  result. 

The  changes  are  not  always  limited  strictly  to  the  disk 
and  its  border  (pure  papillitis),  for  in  some  cases  a  wide 
zone  of  surrounding  retina  is  hazy  and  swollen,  exhibiting 
hemorrhages  and  white    plaques,  or  lustrous  white  dots 


DISEASES   OF    THE    OPTIC    NERVE.  249 

(papillo-retmilis).  It  is  not  alwajs  easy  to  eaj,  in  such  a, 
case,  whether  the  changes  are  due  to  renal  disease,  with 
great  swelling  of  the  disk  (p.  232),  or  to  some  intracranial 
malady.  In  renal  cases  there  is  albuminuria,  the  patient 
is  seldom  a  young  cliiid,  and  the  cases  with  more  severe 
neuro- retinitis  (where  the  ditferential  diagnosis  is  most  im- 
portant) occur  in  an  advanced  stageof  the  kidney  disease;' 
in  the  cases  of  neuro- retinitis  most  closely  resembling  renal 
cases,  but  caused  by  cerebral  disease,  there  is  no  albumen, 
and  the  white  deposits  are  seldom  arranged  quite  as  in 
renal  retinitis  (Fig.  80),  whilst  the  papillitis  is  greater  than 
is  usual  in  renal  cases. 

Etiology  (compare  Chap.  XXIV.).  Papillitis  oecurB 
chiefly  iu  cases  of  irritative  intracranial  disease,  viz.,  in 
meningitis,  both  acute  and  chronic,  and  in  intracranial  new 
growths  of  all  kinds,  whether  inflammatory  (syphilitic 
gummata),  tubercular,  or  neoplastic.  It  is  very  rare  iu 
cases  where  there  is  neither  inflaminatioD  nor  tissue  growth, 
as  in  cerebral  hemorrhage  and  intracranial  aneurism. 
Further,  it  must  be  stated  that  no  constant  relationship  has 
been  proved  between  papillitis  and  the  seat,  extent,  or 
duration  of  the  intracranial  disease.  Papillitis  has  occa- 
sionally been  found  without  coarse  disease,  but  with  widely 
diflused  minute  changeB,in  the  brain.  Thue.theoccurrence 
of  papillitis,  although  pointing  very  strongly  to  organic 
disease  within  the  skull,  and  especially  to  iutracrania! 
tumor,is  notof  itself  either  a  localizing  or  a  ditferentiating 
symptom.  Inflamniation  about  the  sphenoidal  fissure,  and 
tumors,  nodes,  and  inflammations  In  the  orbit,  are  occa- 
sional causes  of  papillitis,  which  is  then  usually  one-sided, 
and  often  accompanied  by  extreme  oedema  and  venous  dis- 
tention ;  in  some  of  these  there  is  protrusion  of  the  eye 
with  aflection  of  other  orbital  nerves,  and  the  exact  seat 
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and  nature  of  the  diaeaae  maj  he  obecare.  Optic  neu- 
ritis from  intraeraoial  disease  very  seldom  recura  after 
subsidence.' 

Other  occasional  causes  of  double  papillitis,  with  or  with- 
out retinitis,  are  lead  poisoning,  the  various  esaDthemata 
(includiug  recent  sypbilis),  sudden  suppression  of  menses, 
simple  anaemia,  and,  perhaps,  exposure  to  cold.  In  a  few 
cases,  well-marked  double  papillitis  occurs  without  other 
symptoms,  and  without  assignable  cause. 

Certain  cases  of  failure  of  sight,  usually  single,  with 
slight  neuritic  changes  at  the  disk,  fullowed  by  recovery  or 
by  atrophy,  must  be  referred  to  a  local,  primary,  optic 
neuritis,  some  distance  behind  the  eye  {retro-otmlar  neuril-U). 
The  changes  are,  clinically,  very  different  from  those  above 
described  (see  p.  260,  3). 

Syphilitic  disease  wi'hin  the  skull  is  a  common  cause  of 
papillitis,  hut  the  eye  hanges  alone  furnish  do  clew  to  the 
cause,  nor  to  its  mode  of  action,  which  may  be:  (1)  by 
giving  rise  to  intracranial  gumma,  not  in  connection  with 
the  optic  nerves,  but  acting  as  any  other  tumor  acts  («ee 
above) ;  (2)  by  direct  implication  of  the  chiaama  or  optic 
tracts  in  gummatous  inflammation;  (3)  in  rare  cases  neu- 
ritis, ending  in  atrophy  and  blindoeBS,  occurs  in  secondary 
syphilis,  with  head  symptoms  pointing  to  meningitis;  (4) 
there  are  few  cases  of  double  papillitis  in  late  secondary 
syphilis,  without  either  head  symptoms  or  signs  of  ocular 
disease  other  than  in  the  disks;  these  may  properly  be 
called  "  syphilitic  optic  neuritis." 

The  condition  of  the  pupil  in  neuritic  affections  depends 
partly  on  the  degree,  and  partly  on  the  rapidity,  of  failure 
of  vision.  As  a  rule,  in  amaurosis  from  atrophy  of  the 
disks  after  papillitis,  the  pupils  are,  for  a  time,  rather 
widely  dilated  and  motionless  i  after  a  while  they  often 
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become  smaller,  and  unlesa  the  blindnesB  be  complete,  they 
regain  a  certain  amount  of  mobiJity  to  ligbt. 

Atrophy  of  the  Optic  Disk. 

By  this  is  meant  atrophy  of  the  nerve-fibres  of  the  disk, 
and  of  the  capillary  veEsels  whicb  feed  it.  The  disk  is  too 
white;  milk-white,  bluish,  grayish,  or  yellowish,  in  differ- 
ent casea.  Its  color  may  be  quile  uniform,  or  some  one 
part  may  be  whiter  than  another;  the  stippling  of  the 
lamina  cribrosa  (p.  72)  may  be  more  visible  than  in  health, 
or,  on  the  other  hand,  entirely  absent,  as  if  covered,  or 
filled  up  by  white  paint  (Figs.  S9  and  90).  The  central 
retinal  vessels  may  be  shrunken  or  of  full  size,  and  their 


course  natural  or  too  tortuous  ;  both  these  points  bearupon 
the  diagnosis  of  cause  and  the  prognosis.  The  choroidal 
boundary  may  be  too  sharply  defined,  or,  as  in  Fig.  88,  too 
hazy  ;  it  may  be  even  and  circular,  or  irregular  and  notched. 
The  sclerotic  ring  (p.  71)  is  often  seen  with  unnatural 
clearness,  exposed  by  wasting  of  the  overlying  nerve-fibres. 
Mere  pallor  of  tbe  disk,  such  aa  we  see  in  extreme 
igeinia,  must  not  be  mistaken  for  atrophy ;  the  change  is 
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theo  one  of  color  only,  without  unnatural  distinctnesa,  loss 
of  transparency,  or  disturbance  of  outline. 

Varieties. — (1)  The  nerve-fibres  undergo  atrophy  during 
the  absurptioQ  and  Bbrioking  of  tbe  new  connective  tissue 
formed  in  severe  neuritis  (poat-papillitic  atrophy,  p.  247; 
embolism,  p.  236). 

(2)  When  the  disk  participates  secondarily  in  iDflamma- 
tion  of  the  retina  or  clioroid,  it  also  participates  in  the  suc- 
ceeding atrophy  (pp.  213,  227). 

(3)  Atrophy  of  any  part  of  the  optic  nerve  or  chiaama, 
from  pressure — as  by  a  tumor  or  by  a  distention  of  the 
third  ventricle  in  hydrocephalus — from  injury,  or  local  in- 
flammation, leads  to  secoudary  atrophy,  which  sooner  or 
later  reaches  the  disk.  Such  cases  often  show  the  coudi- 
tions  of  pure  atrophy,  without  adventitious  opacity  or  dis- 
turbance of  outline,  and  often  without  change  in  the  retinal 
vessels.     They  are  not  very  common. 

(4)  The  optic  nerves  are  liable  to  chronic  sclerotic 
changes,  with  thickening  of  the  connective  tissue  frame- 
work and  atrophy  of  the  nerve-fibres,  without  the  occur- 
rence of  papillitis.  The  change  in  these  cases  appears  often 
to  begin  at  the  disk,  but  the  exact  order  of  events  in  this 
large  and  important  group  is  not  fully  known.  Groups 
3  aud  4  furnish  the  cases  whi-eh  are  known  clinically  as 
"primary"  or  "progressive"  atrophy  of  the  opic  diak. 

Clinical  aspects  of  atrophy  of  the  disks.— As  iu  optic 
neuritis,  so  in  atrophv  and  paJlor  of  the  disk,  there  is  no 
invariable  relation  betn'een  the  appearance  (especially  the 
color)  of  the  disk  and  the  patient's  sight.  A  considerable 
degree  of  pallor,  which  it  may  be  impossible  to  distinguish 
from  true  atrophy,  is  sometimeB  seen  with  excellent  central 
vision  (p.  35),  though  usually  accompanied  by  some  defect 
of  the  visual  field.  Again,  the  disks  often  look  alike, 
although  the  sight  is  much  better  in  one  eye  than  the 
other. 
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P&tieDts  with  atrophy  of  the  disk  come  to  us  because 
they  cannot  aee  well,  or  are  quite  blind.  There  are  usually 
no  other  local  syinptoma  except  such  as  may  be  furniahed 
by  the  pupils.  In  poat-papillitic  atrophy  the  pupils  are 
generally  too  large,  and  sluggish  or  motionless  to  light;  in 
most  cases  of  primary  progressive  atrophy  they  are  of  ordi- 
nary size,  or  smaller  than  usual,  and  act  very  imperfectly 
(Chap.  XXIV.).  When  only  one  eye  is  aflected,  the  other 
being  quite  healthy,  the  pupi!  of  the  amaurotic  eye  has  no 
direct  action  to  light  (p.  37),  aud  ia  often  a  little  larger 
than  its  fellow. 

The  visual  field,  in  cases  of  atrophy,  ia  generally  con- 
tracted, or  ahowB  irregular  invasions,  or  sector-like  defects 
(Figs.  91  and  92).     Color-blindness  ia  a  marked  symptom 
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in  nearly  all  cases,  but  is  not  always  proportionate  to  the 
loss  of  visual  acutenesa,  being  in  aome  much  greater  and 
in  others  much  leas  than  the  state  of  central  vision  would 
lead  US  to  espect.  Green  is  the  color  lost  soonest  in  nearly 
all  cases,  and  red  next, 
A.  Cases  in  which  both  disks  are  atrophied  may  be  cod- 
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veoiently  classified  as  follows  in  regard  to  diagaos 
progaoais. 

Fig.  92. 


G 


(1)  If  the  ubaDges  point  decidedly  to  recently  post  papil- 
litis (p.  247),  Ihere  is  Bome  prospect  of  improvemeDt,  but, 
on  the  other  hand,  sight  may  for  a  time  get  worse.  The 
case  must,  of  course,  be  insesLigated  moat  carefully  as  to 
the  cause  of  the  neuritis.  If  sight  have  been  stationary  for 
Boioe  months  further  change  is  unlikely. 

(2)  If  the  retioaj  arteries  are  much  shruDkeu,  whether 
neuritis  have  occurred  or  not,  the  prognosis  is  bad  (p.  249). 

(3)  If  we  cannot  decide,  after  careful  examiuatiun, 
whether  or  no  papillitis  have  preceded,  inquiry  should  be 
nm:le  as  to  former  symptoms  of  intracranial  disease ;  since 
consecutive  cannot  always  be  distinguished  from  primary 
atrophy  (p.  248).  But  in  a  large  number  of  those  eases 
which  present  no  ophthalmoscopic  evideuces  of  previous 
papillitis,  the  history  will  be  quite  negative  as  to  cerebral 
symptoms;  and  these  will,  for  the  most  part,  fall  into  the 
two  following  groups. 

(4)  There  are  symptoms  of  chronic  disease  of  the  apiual 
cord,  usually  of  locomotor  ataxy;  or,  much  more  rarely, 
symptoms  of  general  paralysis  of  the  insane. 
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{5)  Ho  cause  can  be  aesignect  for  the  atrophy ;  these  are 
less  cnnimun  than  has  been  sitppi>sed. 

The  Bclerosia  leading  to  atrophy  of  the  disks  in  locomotor 
ataxy  (4),  usually  comes  on  early  in  that  disease,  often  be- 
fore well-marked  spioai  symptoms  have  appeared.  The 
optic  atrophy  always  becomes  symmetrical,  though  it  gen- 
erally begins  some  months  sooner  in  one  eye  than  in  the 
other;  it  always  progresses,  though  sometimes  not  for  years, 
to  complete,  or  all  but  complete  bliudnees.  The  disks  are 
usually  characterized  by  an  uniformly  opaque,  gray-white 
color,  the  lamina  cribrosa  being  often  concealed,  although 
neither  the  central  vessels  nor  the  disk  margins  are  ob- 
scured in  the  least  TFig.  90).  The  central  vessels  are  often 
not  materially  lessened  in  size,  even  when  the  patient  is 
quite  blind. 

Cases  of  progressive  atrophy  are  seen  which  reaemble  the 
above,  but  where  no  signs  of  spinal-cord  disease  are  present, 
even  though  the  patient  have  been  long  blind  (5).  It  is 
known  thai  in  some  of  these  patients  ataxic  symptoms  come 
on  sooner  or  later,  and  it  is  highly  probable  that,  could  the 
cases  be  followed  up  for  a  sufficient  number  of  years,  this 
termination  would  be  found  to  be  common.'  Indeed,  pre- 
ataxic  optic  atrophy  is  now  a  recognized  method  of  onset 
of  the  disease.  C*ses  of  Classes  4  and  5  are  far  commoner 
in  men  than  women.  In  a  few  the  atrophy  is  caused  by 
the  pressure  of  a  tumor  which  compresses  the  chiasma, 
without  setting  up  papillitis. 

In  making  the  prognosis  of  cases  of  progressive,  uncom- 
plicated amblyopia  or  amaurosis,  with  more  or  less  atrophy 
of  disks,  special  attention  is  to  be  paid  to  whether  or  not  the 
&ilure  was  synchronous,  and  whether  it  is  now  equal  in 
the  two  eyes.    The  state  of  the  field  of  vision  in  cases  seen 
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early  is  also  of  much  importance ;  peripheral  cootractioD, 
as  distinguished  fri>ni  centra)  defect,  is  a  bad  sign,  for  pro- 
gresdive  atrophy  seldom  begins  with  defect  in  the  centre  of 
the  field.  In  cases  of  gradual,  uncomplicated  failure  of 
sight,  where  the  symptoms  have,  from  the  beginning,  been 
equally  symmetrical,  the  atrophic  changes  are  usually  but 
slight  in  comparison  with  the  defect  of  sight  (p.  260,  4). 

B.  Single  amaUTOgie  with  atrophy  of  ilie  dUk,  iu  a  majority 
of  cases,  iudicatea  former  embolism  of  the  ceutral  artery 
(p.  236),  some  local  affection  of  the  trunk  of  the  optic 
nerve,  "  retro-ocular  neuritis  "  (p.  260),  or  pressure  on  the 
nerve  by  tumor  just  iu  front  of  the  chiasma.  But  here  it 
must  be  remembered  that  in  cases  of  progressive  atrophy, 
accompanying  or  preceding  spinal  disease,  a  very  loDg 
interval  occaaioually  separatee  the  onset  of  the  disease  in 
the  two  eyes,'  and  we  may  see  the  first  eye  before  the  com- 
meDcement  of  the  disease  iu  the  second. 

Blindness  of  one  eye  following  immediately  after  a  fall 
or  blow  on  the  head,  and  leading  in  a  few  weeks  to  atrophy, 
iudicatea  damage  to  the  nerve  from  fracture  of  the  optic 
canal  (p.  252,  3).  The  blow  has  generally  been  on  the 
front  of  the  head,  and  on  the  same  side  as  the  affeoted  eye. 
A  similar  condition  follows  wound  or  rupture  of  the  nerve 
in  the  orbit,  by  a  thrust,  stab,  or  gunshot  injury.  Lacera- 
tion of  the  central  retinal  vessels  alone,  behind  the  point 
at  which  they  enter  the  nerve,  is  said  to  cause  appearances 
like  those  due  to  embolism  and  thrombosis.  In  cases  of 
injury  to  the  optic  nerve  improvement  is  rare. 
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AMBLYOPIA   AMD    FDNCTIONAL    DISOKDERS    OF    SIGHT. 

The  term  amblyopia  means  duloe^a  of  sight,  but  Its  use 
is  generally  restricted  to  eases  of  defective  aciiteness  of 
sight  (p.  35),  short  of  blindness,  in  which  there  is  little  or 
no  ophthalmoscopic  change.  Amaurosis  indicates  a  more 
advanced  affection — complete  blindness  without  visible 
changes.  These  terms,  then,  refer  to  the  patient's  symp- 
toms, whilst  papillitis  and  atrophy  imply  changes  seen  by 
the  observer.  Amblyopia  may  depend  upon  disease  in  the 
retina,  in  any  part  of  the  optic  nerve  or  tract,  or  in  the 
optic  centres;  and  it  may  he  temporary  or  permanent.  It 
is  always  most  important  to  distinguish  single  from  sym- 
metrical cases. 

Two  common  and  important  forms  of  unsymmetrical 
amblyopia  may  be  considered  first. 

( 1 )  Amblyopia  from  Buppression  of  image  {"  congenital 
amblyopia'"). — It  is  well  known  that  many  children  with 
convergent  squint  see  badly  with  the  squinting  eye;  that 
this  defect  varies  in  degree,  and  may  be  so  great  that 
fingers  can  hardly  be  counted  ;  that,  at  any  rate  in  the 
higher  grades,  the  defect  is  chiefly,  or  only,  present  in  that 
part  of  the  visual  field  which  is  common  to  both  eyes 
(Fig.  23),  and  is  irremediable  ;  whilst  in  the  lower  degrees 
the  defect  may  he  more  or  less  removed  by  separate  prac- 
tice of  the  defective  eye.'  It  has  been  assumed  by  one 
school  that  this  amblyopia  is  due  to  a  congenital  defect 
(presumably  of  the  visual  centre)  which  determines  the 
incidence  of  the  squint,  just  as  defect  due  to  an  ulcer  of 
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the  cornea  may  do.  Another  view  sapposes  that  the  child,  * 
born  with  two  good  eyes,  but  being  obliged  to  squint  o 
to  hypermetropia,  learns  to  suppress  the  consciousnesa  of 
the  image  in  the  squinting  eye  in  order  to  avoid  the  incon- 
venience of  double  vision  (p.  46),  and  that  this  habit,  if 
begun  very  early  in  life,  causes  permanent  amblyopia  of 
the  eye,  or  rather  loss  of  perception  in  the  corresponding 
centre.  For  the  former  view  it  is  urged,  that  no  one  haa 
ever  natched  the  onset  of  this  amblyopia,  since  it  is  always 
present  at  the  youngest  age  when  teals  can  be  applied; 
that  we  meet  with  cases  of  unexplained  defect  of  one  eye 
without  gquiut;  and  that  this  supposed  power  of  suppres- 
sion  cannot  be  learnt  in  later  life,  as  is  shown  by  the  per- 
manence of  diplopia  in  all  cases  of  paralytic  squint  acquired 
after  childhood.  In  favor  of  the  suppression  theory  we  may 
argue,  that  whilst  such  defect  might  be  acquired  early,  it 
could  not  he  expected  to  come  on  late,  after  the  visual 
centre  in  question  had  been  educated  ^precisely  as  want  of 
training  of  the  ocular  muscles  in  early  infancy,  from  de- 
fective sight  due  to  disease,  leads  to  incurable  nystagmus 
(Chap.  XXII.)  much  more  frequently  than  do  similar  de- 
fects of  sight  acquired  after  the  muscles  have  been  got  into 
harmonious  use;  that  in  many  of  the  cases  of  defect  with- 
out squint  a  history  of  previous  squint  can  be  obtained ;» 
and  that  if  the  defect  were  congenital  it  would  involve  the 
whole  field  equally,  nut  only  that  part  which  is  common  to 
the  two  eyes.  In  alternating  concomitant  squint,  whether 
convergent  or  divergent,  there  is  no  diplopia,  although  the 
vision  of  each  eye  is,  as  a  rule,  equally  good  ;  the  patient 
has  the  power  of  instantaneously  suppressing  the  conscious- 
ness of  the  image  in  whichever  happens  to  be  the  squinting 
eye,  a  fact  in  favor,  so  far  as  it  goes,  of  the  suppreaeion 
theory.   On  the  other  hand,  it  is  true  that  in  cases  of  anisi 
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metropia  great  Tariations  are  eDcoiintere'l  Id  the  degree  of 
perfection  to  which  tlie  more  ainetropic  eye  can  be  raised 
by  glasses,  a  fact  perhaps  in  favor  of  tbe  congeDital  am- 
blyopia theory. 

(2)  Amblyopia  from  defectiTS  retinal  images. — In  cases 
of  high  hypermetropia  or  aBtigmatism,  when  clear  images 
have  never  been  formed,  tbe  correction  of  the  optical  defect 
by  glasses  at  the  earliest  practical  age  often  fails,  at  any 
rate  for  a  time,  to  give  full  acuteness  of  sight.  Want  of 
education  in  the  appreciation  of  clear  images  is  probably 
the  chief  cause,  though  defective  development  of  the  retina 
may  also  come  into  play.  We  may  explain  in  the  same 
way  the  common  cases  in  which,  with  aoisometropia 
tbe  sight  of  the  more  ametropic  eye,  even  when  corrected 
by  the  proper  glasses,  remains  defective,  although  no  squint 
have  ever  existed  ;  and  in  some  degree  also  the  defect  often 
observed  after  perfectly  successful  operations  for  cataract 
in  children.  Amblyopia  of  this  kind  when  discovered 
late  in  life  is  seldom  altered  by  correcting  the  optical 
error,  but  in  children  the  sight  often  improves  when  suit- 
able glasses  are  constantly  worn. 

Great  defect  of  one  eye,  from  the  causes  just  mentioned, 
or  gradual  painless  failure  from  disease,  often  exists  un- 
known for  years,  until  accidentally  discovered  by  closing 
tbe  sound  eye,  or  by  trying  the  sight  of  each  eye  separately 
— e.  p.,  in  an  examination  for  the  army  or  other  public 
service.  Tbe  patient  in  such  cases  is  naturally  concerned 
at  what  he  thinks  is  a  recent  defect,  but  caution  is  needed 
in  accepting  his  view,  unless  he  have  previously  been  in 
the  habit  of  "sighting"  objects  with  the  eye  in  question,  as 
in  rifle-sbooting.  But  sudden  failure  of  one  eye  is,  as  a 
rule,  dated  correctly. 

Id  cases  of  amblyopia  not  belonging  to  the  above  cate- 
^riea,  a  definite  date  of  onset  will  generally  be  given.   Two 
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principal  divUinns  may  be  formed,  accordiag  as  the  ani- 
blyopia  affects  one  eje  or  both, 

(3)  Oaaes  of  recent  failure  of  one  eye  with  little  or  no 
ophthalmoscopic  change  occur  rather  rarely,  and  generally 
in  young  adults;  the  onset  is  often  rapid,  with  neuralgic 
pain,  sometimes  very  severe,  in  the  same  side  of  the  head. 
There  may  be  pain  in  moving  the  eye,  or  tenderness  when 
it  is  pressed  back  into  the  orbit.  The  degree  of  amblyopia 
varies  much,  but  is  often  especialiy  marked  at  the  centre 
of  the  field.  The  disk  of  the  affected  eye  is  some- 
times hazy  and  congested.  The  attack  is  often  attributed 
to  esposure  to  cold.  Most  of  the  cases  recover  under  the 
use  of  blisters  and  iodide  of  potassium,  hut  in  a  certain 
number  the  defect  is  permanent,  and  the  disk  becomes 
atrophied.  A.  relro-oculameurilia,  otlea  slight  and  trans- 
ient, most  likely  occurs  (p.  250),  and  the  case's  are  perhaps 
analogous  to  peripheral  paralysis  of  the  facial  nerve. 

(4)  Much  commoner  is  a  progressive  and  equal  failure 
in  both  eyes,  often  amounting  in  a  few  weeks,  or  months, 
to  great  defect  (14  or  20  Jager,  or  V.  from  ^  to  -^X  with 
no  other  local  symptoms  except  perhaps  a  little  frontal 
headache,  but  often  with  nervousness,  general  want  of  tone, 
and  loss  of  sleep  and  appetite.  Ophthalmoscopic  changes, 
never  pronounced,  may  be  quite  absent :  at  an  early  period 
the  disk  is  often  decidedly  congested,  and  slightly  swollen 
and  hazy,  but  these  changes  are  all  so  ill-marked  that  com- 
petent observerB  may  give  different  accounts  of  the  same 
case  ;  later,  the  side  of  the  disk  near  the  y.  s.,  and  finally 
in  bad  cases,  the  whole  papilla  becomes  pale,  and  the  diag- 
nosis of  incomplete  atrophy  is  given.  The  defect  of  sight 
is  described  as  a  "  mist,"  and  is  usually  most  troublesome 
in  bright  light  and  for  distant  objects,  being  leas  apparent 
early  in  the  morning  and  toward  evening.  The  pupils  are 
normal,  or  at  rai>8t  rather  sluggish  to  light.  The  defect  of  V. 
is  limited  to,  or  most  intense  at,  the  central  part  of  the  field 
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{centrnl  seoloma),  occupying  an  oval  patch  which  extends 
from  the  fixatiou  point  (^eorrcBpouding  to  the  y.  b.)  out- 
ward, toward  and  often  as  far  as  the  blind  spot  (corre- 
sprmdiog  to  the  optic  disk).  The  attected  area  is  also 
found  to  be  color-blind  fur  red  and  green,  but  this  loss  of 
color-perceptiim  being  usually  incomplete,  alike  in  degree 
Hnd  superficial  extent  (Fig.  2'i),  will  often  escape  detection 


if  large  color  tests  be  used  ;  whilst  it  will  readily  be  found 
by  using  a  small  colored  spot  of  from  5  to  15  mm.  square. 
The  patient,  closing  one  eye,  "  fises  "  the  finger  or  nose  of 
the  observer,  who  then  moves  the  colored  spot  from  the 
fixation  point  in  various  directions  toward  the  periphery; 
the  coliir,  instead  of  appearing  brightest  at  the  centre  of 
the  field  (p.  272),  will  be  dull  or  unrecognizable  there, 
becoming  brighter  and  easily  recognized  toward  the 
periphery.  There  is  no  contraction  of  the  field,  and  thus, 
since  surrounding  objects  are  seen  as  well  as  ever,  and  the 
patient  has  no  difBculty  in  going  about,  his  manner  differa 
from  that  of  one  with  progressive  atrophy,  who  finds  diffi- 
culty in  guiding  himself,  because  his  visual  field  is  con- 
tiacted  (p.  254j. 
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The  patients  are  airaoat,  without  exception,  nialea,  and  at 
or  beyond  middle  life.  With  very  rare  exceptions  they 
are  smokers,  aud  have  amuked  fur  many  yeara,  and  a  large 
number  are  also  intemperate  in  alcohol.  The  exceplione 
occur  chiefly  in  a  very  few  patients  in  whom  a  similar 
kind  of  amblyopia  ia  hereditary,  is  liable  to  affect  the  female 
as  well  as  the  male  members,  and  may  come  on  much  earlier 
in  life.  The  etiology  of  such  cases  is  obscure,  and  in  some 
few  of  them  there  ia  no  evidence  of  heredity. 

In  the  common  cases  it  is  now  generally  agreed  that 
tobacco  has  a  large  share  in  the  causation,  aud  in  the 
opinion  of  an  increasing  number  of  observers  it  is  the  sole 
excitant.  The  direct  influence  of  alcohol,  and  of  the  vari- 
ous causes  of  general  exhauation,  such  as  anxiety,  under- 
feeding, and  general  dissipation,  ia  still  to  some  extent  an 
open  question  {see  Chapter  XXIV.,  Diabetes).  My  own 
opinion,  based  on  the  examination  of  a  large  number  of 
cases,  is  that  tobacco  is  the  essential  agent,  and  that  the 
disuse,  or  greatly  diminished  uae,  of  tobacco  ia  the  one 
easenlial  measure  of  treatment.  It  is  important  to  remem- 
ber that  the  disease  may  corae  on  when  either  the  quantity 
or  the  strength  of  the  tobacco  is  increased,  or  when  the 
health  fails  and  a  quantity  which  was  formerly  well  borne 
becomes  excessive.  Hen&e  cases  of  double  central  amblyopia 
may,  as  a  rule,  except  ia  the  rare  form  above  mentioned, 
be  named  tobacco  amblyopia.  The  symmetry  of  tobacco 
amblyopia  ia  not  alwaya  precise,  and  it  appears,  in  very 
rare  cases,  to  be  delayed.' 

The  prognosis  is  good  if  the  patient  come  early,  and  if 
the  failure  has  been  comparatively  quick.  In  such  coses 
really  perfect  recovery  may  occur,  and  very  great  improve- 
ment is  the  rule.  In  the  more  chronic  cases,  or  casea 
where  already  the  whole  disk  ij  pale,  a  moderate  improve- 
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ment,  or  even  an  arrest  of  progress,  is  all  we  can  expect 
If  smoking  be  persisted  in,  no  improvement  takes  place 
and  the  amblyopia  increases  up  to  a  certain  point,  but 
complete  blindness  very  seldom,  if  ever,  occurs.  In  the 
treatment,  disuse  of  tobacco  is  the  one  thing  essential. 
Drink  should,  of  course,  be  moderated.  It  is  usual  to  give 
strychnia,  subcutaneously  or  by  mouth,  for  a  considerable 
period,  but  whether  any  medicine  acts  otherwise  than  by 
improving  the  general  tone  is  doubtful;  subcutaneous  in- 
jections of  strychnia,  carefully  carried  out,  have  not  given 
definite  results  in  my  own  cases.  Others  believe  that  the 
constant  current  is  useful.  There  is  reason  to  believe  that 
the  disease  depends  on  a  chronic  inflammation  of  the  central 
bundles  of  the  optic  nerve,  beginning  at,  or  a  short  dis- 
tance behind,  the  eye.^ 

Hemianopia  (usually  called  hemiopia)  denotes  loss  of 
half  the  field  of  vision.  When  uniocular,  the  defect  is  sel- 
dom quite  regular,  and  generally  depends  upon  detach- 
ment of  the  retina  or  a  very  large  retinal  hemorrhage.  It 
is  usually  binocular,  and  then  indicates  disease  at  or  behind 
the  optic  chiasma.  In  the  great  majority  of  cases  the  R. 
or  L.  lateral  half  of  each  field  is  lost.  Sometimes  only  a 
quarter  of  each  field  is  lost.  The  line  of  separation  be- 
tween the  blind  and  seeing  halves  is  usually  sharply  defined 
and  nearly  straight,  only  deviating  a^degree  or  two  at  the 
fixation  point  so  as  just  to  leave  the  central  vision  intact 
over  an  area  about  corresponding  to  the  fovea  centralis 
(Fig.  94).  In  other  cases  the  separating  line  is  undulat- 
ing and  a  comparatively  large  central  area  of  the  field  re- 
mains intact.  The  boundary  between  sight  and  blindness 
in  hemianopia,  though  usually  abrupt,  is  sometimes  gradual. 
The  retention  of  central  vision  over  a  considerable  central 
area  has  been  explained  on  the  assumption  that  the  y.  s. 
area  receives  nerve-fibres  from  both  optic  tracts,  and  Bunge 

1  Trans.  Ophth.  Soc.,  vol.  i.  p.  124,  and  iii.  p.  160. 
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and  others  have  lately  fouud  raicroscopieal  evidence  that 
euch  is  really  the  caae;  io  cases  like  Fig.  94,  the  apparent 
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deviatioa  of  the  dividing  line  may  perhaps  be  explained 
by  the  difficulty  which  the  patient  has  in  keeping  the  eye 
perfectly  iised  when  the  test  object  comeB  close  to  the  centre. 
Luss  of  the  R.  half  of  each  field,  meaning  loss  of  function 
of  the  L.  half  of  each  relina,  points  to  disease  of  the  L. 
optic  tract'  or  its  continuations,  or  of  some  part  of  the  L. 
occipital  lobe  or  angular  gyrus.  Loss  of  the  two  nasal 
halves  is  extremely  rare.  Loss  of  the  two  temporal  halves 
(temporal  hemianopia)  points  to  disease  at  the  anterior 
part  of  the  chiasma.'  Even  when  hemianopia  has  lasted 
for  years  the  optic  disks  seldom  show  any  change.  When 
lateral  hemianopia  coesista  with  hemiplegia,  the  loss  of 
sight  is  on  the  paralyzed  side;  "the  patient  cannot  see  to 
his  paralyzed  side"  (HugUlings  Jackson). 

Hysterical  amblyopia  and  amaurosis  take  various  forms, 
and  real  detect  may  be  mixed  up  with  feigning.  In  hys- 
terical hemiaoieatheaia  the  eye  on  the  affected  side  is  some- 


1^ 


AMHt.YOl'lA,  263 

meut,  or  even  an  arrest  of  progress,  is  all  we  can  espect. 
If  amoking  be  persisted  in,  no  iraprovernent  takes  place 
and  the  Amblyopia  increases  up  to  a  certain  point,  but 
complete  blindneas  very  ae!<toni,  if  ever,  occurs.  In  the 
treatment,  disuse  of  tobaccu  is  the  one  thing  essential. 
B>riDk  should,  of  course,  be  moderated.  It  is  usual  to  give 
wrychnta,  subcutaneoualy  or  by  mouth,  for  a  considerable 
period,  but  whether  any  medicine  acia  otherwise  than  by 
impniving  the  general  tone  is  doubtful ;  aubcutaueoua  in- 
jections  of  strychnia,  carefully  carried  out,  have  not  given 
definite  results  in  my  own  cases.  Others  believe  that  the 
constant  current  is  uaeful.  There  is  reason  lo  believe  that 
the  disease  depends  on  a  chronic  inflammalii)n  of  the  central 
bundles  of  the  optic  nerve,  beginning  at,  or  a  short  dis- 
tance behind,  the  eye.' 

Hemianopia  (usually  called  hetniopia)  denotes  loss  of 
half  the  field  of  vision.  When  uniocular,  the  defect  is  ael- 
dum  quite  regular,  and  generally  depends  upon  detach- 
ment of  the  retina  or  a  very  large  retinal  hemorrhage.  It 
lually  binocular,  and  then  in<licates  diseaae  at  or  behind 
le  optic  chiasma.  In  the  great  majority  of  cases  the  R. 
L.  lateral  half  of  each  field  is  lost.  Sometimes  only  a 
quarter  of  each  tield  is  loat.  The  line  of  separation  be- 
tween the  blind  and  seeing  halves  is  usually  sharply  defined 
and  nearly  straight,  only  deviating  a.degree  or  two  at  the 
fixation  point  so  as  just  to  leave  the  central  visiciu  intact 
over  an  area  about  corresponding  to  the  fovea  centralis 
(Fig.  94).  In  other  cases  the  separating  line  ia  undulat- 
ing and  a  comparatively  large  central  area  of  the  field  re- 
maina  intact.  The  boundary  between  sight  and  liliudness 
in  hemiauupia,  though  usually  abrupt.  Is  sometimes  gradual. 
The  retention  of  central  vision  over  a  considerable  central 
area  has  been  explained  on  the  assumption  that  the  y.  s. 
area  receives  nerve-lilires  from  both  optic  tracts,  and  fiunge 
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may  he  described  as  ImpreasioDable  or  hyperaeathetic,  ( 
stimulation  of  any  oue  ie  liable  to  eet  up  an  o 
Btate  of  the  other  twr>.  These  patients  often  complain  also 
of  dazzling,  pain  at  tbe  back  of  the  eyee,  and  headache,  or 
neuralgia  in  tbe  head.  All  the  symptoms  are  worse  after 
tbe  day's  work,  and  sometimes  on  first  waking  in  ihe 
morning,  and  they  are  liable  to  vary  much  with  the  health. 
Artificial  light  always  aggravates  ihem,  because  it  is  often 
flickering  and  insufficient,  but  especially  because  it  is  hut. 
The  symptoms  often  last  for  months  or  years,  causing  great 
discomfort  and  serious  loss  of  time. 

Causation. — Tbe  patients  are  seldom  children  or  old 
people.  Most  are  women,  either  young  or  not  much  past 
middle  life,  often  very  excitable,  and  often  with  feeble 
circulation.  If  men,  they  are  emotional,  fussy,  and  often 
hypochondriacal.  Some  cause,  such  as  prolongeil  and 
intense  application  at  needlework  or  reading,  can  ofien  be 
traced,  and  in  such  cases  the  symptoms  may  come  on  so 
suddenly  that  the  patient  becomes,  within  a  few  hours  or 
a  day  or  two,  <)uite  incapacitated  for  reading.  Sometimes 
bright  colors,  glittering  things,  or  exposure  to  kitchen  fire, 
seem  specially  injurious.  Or,  again,  there  is  a  history  of 
phlyctenular  ophthalmia,  or  superficial  ulcers,  which  have 
left  the  fifth  nerve  permanently  unstable.  Accommodative 
asthenopia  with  bypermetropia  or  astigmatism  is  at  the 
bottom  uf  nearly  all  the  cases  in  which  vision  is  supposed 
to  have  been  injured  by  railway  and  other  accidents;  the 
lowered  tone  caused  by  the  shock  is  often  more  apparent 
in  the  ciliary  muscle  because  this  muscle  is  in  almost  con- 
stant action  and  has  no  substitute. 

Treatment. — The  refraction  and  the  state  of  the  in- 
ternal recti  should  always  be  carefully  tested,  and  any 
error  corrected  by  lenses,  which  may  often  be  combined 
with  prisms,  with  their  bases  toward  the  nose  (p.  22).  Plain 
colored  glasses  are  sometimes  useful.    But  glasses  will  not 


FUNCTIONAL    DISEASES    OF   THE    BETINA, 

cure  the  disease,  and  we  must  not  promise  too  much  from 
their  use.  The  patient  may  be  assured  that  there  is  no 
grouod  for  alarm,  and  that  the  svmptomB  will  probably 
pass  off  sooner  or  later.  He  should  be  discouraged  from 
thinking  about  his  eyes,  and  irn  need  seldom  be  quite  idle. 
The  artificial  light  used  should  be  sufficient  and  steady 
(not  flickering)  and  should  be  shaded  to  prevent  the  heat 
and  light  from  striking  directly  on  the  eyes.  Bathing  the 
eyes  freely  with  cold  water,  and  the  oeuasional  employment 
of  weak  astringent  lotions,  are  useful,  and  cold  air  often 
acts  beneficially.  The  eyes  are  oflen  much  better  after  a 
rest  of  a  day  or  two.  Out-door  exercise,  aud  only  moderate 
use  of  the  eyes,  therefore,  should  be  enjoined.  General 
measures  must  be  taken  accordiog  to  the  indications,  espe- 
cially in  reference  to  any  ovarian,  uterine,  or  digestive 
troubles,  or  to  sexual  exhaustion  in  men. 

FUKCTIONAL  DlaEASES  OF  THE  ReTINA. 

tnetional  nig;ht  -  blindness  (endemic  nyctalopia)  is 
^STuaed  by  temporary  exhaustion  of  the  retinal  sensibility 
from  prolonged  exposure  to  diffused,  bright  light.  The 
circumstances  under  which  it  occurs  usually  imply  not 
only  great  exposure  to  bright  light,  but  lowered  general 
nutrition,  and  probably  some  particular  defect  in  diet.  It 
often  coexists  with  scurvy.  Sleeping  with  the  face  exposed 
to  bright  moonlight  is  believed  to  bring  it  on.  It  is  com- 
monest iu  sailors  after  long  tropical  voyages  under  bad 
conditions,  and  in  soldiers  after  long  marching  in  bright 
sun.  In  gome  countries  it  prevails  every  year  in  Lent 
when  no  meat  is  eaten,  and  again  in  harvest  time.  It  is 
now  but  rarely  endemic  in  our  country,  but  scattered  cases 
occur,  especially  in  children,'  aud  it  still  occasionally  pre- 
vails in  large  schools. 
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Id  thia  malady  two  little  dry  tilms,  consieting  of  fatty  or 
Bebaceous  matter  and  epithelial  scales,  often  furra  on  the 
conjunctiva  at  the  inner  and  outer  border  of  the  cornea. 
Their  meaning  is  obacure.  There  are  no  opbtbaltooBcopic 
changes.  This  night- bliodnegg  is  BOon  cured  by  protection 
from  bright  light  and  improvement  of  health,  and  espe- 
cially by  cod-liver  oil.  That  the  affection  la  local  in  the 
eye  is  shown  by  the  fact  that  darkening  one  eye,  with  a 
bandage, duriug  the  day,  has  been  found  to  restore  ita  sight 
enough  for  the  ensuing  night's  watch  ou  board  ship,  the 
unprotected  eye  remaining  as  bad  as  ever,  Snow-blindnest 
(or  iceblindness)  is  eBsentiallj  the  same  disease,  with  the 
addition  of  congestion,  intense  pain,  photophobia,  contrac- 
tion of  pupils,  and  sotnetiaiea  of  conjunctival  ecohymoses, 
These  peculiarities  doubtlesB  depend  chieHy  on  powerful 
and  prolonged  stimulation  of  the  whole  retina,  leading  to 
congestion  of  ila  own  vessels  and  those  of  the  choroid,  and 
subsequently  of  the  whole  eyeball;  aomething  may  also  be 
due  to  the  effect  of  the  reflected  heat  upon  the  conjunctiva. 
Snow-blindness  is  effectually  prevented  by  wearing  smoke- 
colored  glasses.  Attacks,  apparently  identical  with  anow- 
blindneas,  but  of  shorter  duration,  aometinieB  occur  in  men 
engaged  in  trimming  powerful  electric  lights.  The  symp- 
toms do  not  come  on  until  several  hours  after  exposure  to 
the  light.'     (See  p.  241.) 

Hemeralopia  (day-blindness)  occurs  in  certain  cases  of 
congenital  amblyopia. 

Colored  vision  is  sometimes  complained  of,  and  red  is  the 
color  usually  noticed.  Red  vision  (Erythropaia)  is  moat 
common  some  time  afWr  extraction  of  senile  cataract,  and 
is  associated  with  fatigue;  everything  looks  rosy  red  "as 
if  there  was  a  most  beautiful  sunset"  as  one  patient  aaid. 
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Overworked,  anxious,  oeurotic  children  sometimes  com- 
I  plain  that  after  reading  or  sewing  "  everything  turns  red  " 
>  or  "red  and  blue."  I  have  not  heard  green  or  yellow 
I       mentioned. 

I  Hicropsia, — Patients  sometimes  complain  that  objects 

look  too  small.     When  not  due  to  insufficiency  of  accom- 
modative power  {excemve  effort,  p,  48)  it  is  generally  a 
symptom  of  disease  of  the  outer  layers  of  the  retina,  espe- 
cially in  the  central  region,  and  syphilitic  retinitis  is  the 
I      commonest  cause  (p.  231).     Both  micropsia  aad  its  oppo- 
site, megalopsia,  are  sometimes  seen  in  hysterical  ambly- 
iopia. 
By  MvaetB  volifaniea  are  understood  email  dots,  rings, 
threads,  etc.,  which  move  about  in  the  field  of  vision,  but 
do  not  actually  cross  the  fixation  point,  and  never  interfere 
I      with  sight.     They  arc  must  easily  Been  against  the  sky,  or 
a  bright  background  such  as  the  microscope  field.     They 
depend  upon  minute  changes  in  the  vitreous,  which  are 
present  in  nearly  all  eyes,  though  in  much  greater  quantity 
I       in  Home  than  others.     They  vary,  or  seem  to  vary,  greatly 
with  the  health  and  state  of  the  circulation,  but  are  of  no 
real  importance.    They  are  most  abundant  and  troublesome 
.      in  myopic  eyes. 

I         Diplopia,  «ee  Chap.  XXII. ;  also  pp.  46  and  189  for  Uni- 
ocular  Diplopia. 
For  Affections  of  Sight  in  Megrim  and  Heart  Disease, 
I      »ee  Chap.  XXIII. 

Malingering. — Patients  now  and  then  pretend  defect  or 
blindness  of  one  or  both  eyes,  or  exaggerate  an  existing 
I  defect,  or  Horoetiroes  secretly  use  atropine  in  order  to  dim 
I  the  sight  The  imposture  is  generally  evident  enough  from 
other  circumstances,  but  detection  is  occasionally  very  dif- 
ficult. Malingering  and  intentional  injuries  of  the  eye  are 
very  rare  here,  but  common  in  countries  where  the  con- 
BcriptioD  ia  in  force. 
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The  pretended  defect  in  sight  ib  usually  conRiied  to  one 

eye.  If  the  patient  he  in  reality  using  both  eyes,  a  prism 
held  before  one  (by  preference  "  the  blind"  one)  will  pro- 
duce double  vision  (p.  23),  The  stereoscope,  and  also  col- 
ored glasses,  may  be  made  very  useful.  Another  test,  when 
only  moderate  defect  is  asserted,  is  to  try  the  eye  with  vari- 
ous weak  glasses,  and  note  whether  the  replies  are  consistent; 
very  probably  a  Hat  glass  or  a  weak  concave  may  be  said 
to  "improve"  or  "magnify  "  very  much.  Again,  atropine 
may  be  put  into  the  sovnd  eye,  and  when  it  has  fully  acted 
the  patient  be  asked  to  read  email  print;  if  he  reads  easily 
with  both  eyes  open  the  imposture  ia  clear,  for  he  must  be 
reading  with  the  so-calied  "  blind  "  eye.  If  absolute  blind- 
ness of  one  eye  be  asserted,  the  state  of  the  pupil  will  be  of 
much  help  (unless  the  patient  have  used  atropine);  for  if 
its  direct  reflex  action  be  good  (p.  37)  the  retina  and  nerve 
cannot  be  much  diseased  (but  as  to  this  point  compare  Hys- 
terical Amblyopia,  p.  255). 

Pretended  defect  of  both  eyes  is  more  difficult  to  expose, 
and,  indeed,  it  may  be  impossible  absolutely  to  convict  the 
patient  if  he  be  intelligent  and  instructed.  The  state  of 
the  pupils,  of  the  visual  fields  and  of  color  perception,  are 
amongst  the  best  testa. 

Cotor-bl'mdneis  may  be  congenital  or  acquired.  When 
acquired  it  is  symptomatic  of  disease  of  the  optic  nerve,  or, 
as  for  example  in  hysterical  amblyopia,  of  some  affection 
of  the  visual  centre. 

Congenital  color-blindness  is  not  oflen  found  unless 
looked  for.  According  to  recent  and  extended  researches 
in  various  countries,  a  proportion  varying  from  -3  to  5  per 
cent,  of  the  males  are  color- Itiind  in  greater  or  leas  degree, 
and  it  appears  to  be  more  common  in  the  lower  than  in  the 
upper  classes.  These  facts  show  the  importance  of  care- 
fully testing  all  men  whose  employment  renders  good  per- 
ception of  color  indispensable,  such  as  railway  Bignalmen 
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!  aailore.  Color-blindness  is  usually  partial — i.e.,  for 
inly  one  color  or  one  pair  of  com  piemen  tary  colors,  but  is 
occasionally  total.  The  comnioneat  form  is  that  iu  whicb 
pure  green  is  confused  with  various  shades  of  gray  and  red 
(red-green-blindnesa) ;  blindness  for  Ijlue  and  yellow  is  very 
rare.  The  blindness  may  be  incomplete,  perception  of  very 
pale,  or  very  dark,  red  or  green — e.  g.,  being  enfeebled, 
whilst  bright  red  and  green  are  well  recognized  ;  or  it  may 
be  complete  for  all  shades  and  tints  of  those  colors.  Con- 
genital color-blindaess  is  very  oflen  hereditary,  but  nothing 
further  is  known  of  its  cause.  It  is  very  rare  in  women 
(0.2  per  cent.^.  The  ncuteneas  of  vision  (i.  e.,  perception 
of  form)  is  normal.     Both  eyes  are  affected.' 

The  detection  of  color-blindueas,  either  congenital  or  ac- 
quired, is  easy,  if,  in  making  the  examination,  we  bear  in 
mind  the  two  points  already  referred  to  at  p.  34,  viz.:  (1) 
Many  persons  with  perfect  color  perception  know  very  little 
of  the  names  of  colors,  and  appear  color-blind  if  asked  to 
name  them;  (2)  the  really  color-blind  often  do  not  know 
of  their  defect,  having  learnt  to  compensate  for  it  by  atten- 
tion to  differences  of  shades  and  texture.  Thus  a  signalman 
may  tie  color-blind  for  red  and  green;  yet  he  may,  as  a 
rule,  distinguish  the  green  from  the  red  light,  because  one 
appears  to  him  "brighter"  than  the  other.  The  quickest 
and  best  way  of  avoiding  these  sources  of  error  has  been 
mentioned  at  p.  34.  A  certain  standard  color  is  given  to 
the  patient  without  being  named,  and  he  is  asked  to  choose 
from  the  whole  mass  of  skeins  of  wool  all  that  appear  to 
him  of  nearly  the  same  color  and  shade  (no  two  being 
really  quite  alike).  If,  for  example,  he  cannot  distinguish 
green  from  red  he  will  place  the  green  test  skein  aide  by 
aide  with  various  shades  of  gray  and  red.  Wilful  eonceal- 
tent  of  color-blindness  is  impossible  under  this  test  if  a 
fficient  number  of  shade;  be  used. 
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As  it  ia  Decessarj  to  detect  Blight  as  well  as  high  degrees, 
the  first  or  prelimiaary  test  should  consist  of  very  pale 
colora,  and  a  pale  pure  green  is  to  be  taken  as  the  test 
(No.  1  of  the  series  given  in  the  Appendix].  For  ascer- 
taining whether  the  defect  be  of  higher  degree  or  not, 
stronger  colors  are  then  used;  a  bright  rose  color — e.g., 
may  be  confused  with  blue,  purple,  green,  or  gray  of  cor- 
responding depth  {Nob.  7  to  11) ;  aDd  a  scarlet  with  vari- 
ous shades  and  tints  of  brown  and  green  (Nos.  12  to  17). 

It  may  here  be  noted  that  the  visual  field  li  not  of  the 
same  size  fur  all  colors  (Fig.  22),  green  and  red  having  the 
smallest  fields,  and  that  the  perception  of  all  colors  is,  like 
perception  of  form  (p.  35),  sharpest  at  the  centre  of  the 
field.  With  diminished  illumination  some  colors  are  less 
eaaily  perceived  than  others,  red  being  the  first  to  disap- 
pear, and  blue  persisting  longest — i.  e.,  being  perceived 
under  the  lowest  illumination ;  but  in  dull  tight  the  cdors 
are  not  confused,  as  in  true  color-blindness.  In  congenital 
color-blindness,  as  we  have  seen,  red-green* blindness  is  the 
commonest  form  ;  and  in  cases  of  amblyopia  from  com- 
mencing atrophy  of  the  optic  nerve,  green  and  red  are 
almost  always  the  first  colors  to  fail,  blue  r 


CHAPTER    XVir. 

DISEASES    OF    TUE    VITUEOUH. 

Tbh  vitreous  humor  is  nourished  by  the  vessels  of  the 
ciliary  budy,  retina,  nod  optic  disk,  and  is  probably  influ- 
enced  by  the  state  of  the  choroid  also ;  and  in  most  cases 
dieeaae  of  the  vitreous  is  associated  with  (and  dependent 
on)  disease  of  one  or  other  of  the  structures  named. 

Thus,  in  cimnection  with  various  surrounding  morbid 
processes,  the  vitreous  may  be  the  seat  of  inflaramatioD, 
acute  or  chronic,  general  or  local,  and  of  hemorrhage.  It 
majr  also  degenerate,  especially  in  old  age,  its  cells  and 
solid  parts  undergoing  fatty  change,  become  visible  as 
opaoilies,  whilst  its  general  bulk  becomes  too  fluid.  The 
only  alteration  that  we  can  directly  prove  in  the  vitreous 
during  life  is  loss  of  transparency,  from  the  presence  of 
opacities  moving,  or  more  rarely  fixed,  in  it,  but  according 
as  Buch  opacities  move  quickly  or  slowly,  we  infer  that  the 
humor  itself  is,  or  is  not,  more  fluid  than  in  health. 

Opacities  in  the  vitreous  may  take  the  form  of  large 
dense  masses,  or  of  membranes  like  muslin,  crape,  "  bees 
wings"  of  wine,  bauds,  knotted  strings,  or  isolated  dots; 
and  they  may  be  either  recent,  or  the  remains  of  long  ante- 
cedent exudation,  hemorrhage,  or  degeneration.  Again, 
the  vitreous  may  become  uniformly  misty,  owing  to  the 
diffusion  of  numberless  dots  ("  dust-like  "  opacities),  which 
need  careful  focussing  by  direct  examination,  with  a  convex 
lene  (about  +  12  D.)  behind  the  mirror,  to  be  separately 
seen. 

Opacities  in  the  vitreous  are  uaually  detected,  with  great 
ease,  by  direct  ophthalmoscopic  examination  at  about  12" 
from  the  patient,  but  are  generally  situated  too  far  forward 
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^^V    27' 

^^^^1  — 1.  e.,  too  far  nithiu  the  focus  of  the  lens  sptem)  to  be 
^^^^B  Been  clearly  at  a  very  short  distance  without  a  -j-  leoa  be- 
^^^H  hind  the  mirror  (p.  77).  If  the  patient  move  his  eye 
^^^^H  sharply  and  freely  from  side  to  side  and  from  above  down- 
^^^H  ward,  the  opacities  will  be  seea  against  the  red  ground,  as 
^^^^H  dark  figures  which  continue  to  move  after  the  eye  has  come 
^^^^1  to  rest;  they  are  thus  at  once  distinguished  from  opacities 
^^^H  in  the  cornea  or  teas,  or  from  dimly  seen  spots  of  pigment 
^^^^H  at  the  fundus,  which  stop  when  the  eye  stops.  The  opad- 
^^^H  ties  in  the  vitreous  move,  just  as  solid  particles  and  films 
^^^F  move  in  a  bottle,  after  the  bottle  has  been  shaken  ;  the 
'  quickness  and  freedom  of  their  movement  in  the  one  case, 

as  in  the  other,  depending  very  much  on  the  consistence  of 
the  fiuid.  When  the  opacities  pass  across  the  field  quickly, 
and  make  wide  movements,  we  may  be  sure  that  there  it 
tynchym  or  fluidity  of  the  vitreous  humor;  if  they  move 
very  lazily,  ila  consistence  is  probably  normal ;  if  only  one 
or  two  opacities  be  present^  they  may  only  come  into  view 
now  and  then.  Moving  opacities  in  the  vitreous  obscure 
the  fundus  both  to  the  direct  and  indirect  ophthalmoscopic 
examination,  in  proportion  to  their  size,  density,  and  posi- 
tion ;  a  few  isolated  dots  scarcely  aflect  the  brightness  of 
the  ophthalmoscopic  image. 

The  opacities  may  lie  quite  in  the  cortes  of  the  vitreous, 
and  be  anchored  at  the  fundus,  so  as  to  have  but  little 
movement.  Such  opacities,  generally  single,  are  found 
lying  over  or  near  to  the  disk,  and  may  be  the  result  either 
of  inflammation  or  of  henoorrhage;  they  are  often  mem- 
branous, more  rarely  globular,  and  not  perfectly  opaque. 
Such  an  opacity  should  be  suspected  when,  by  indirect 
ophthalmoscopic  examination,  a  localized  haze  or  blurring 
of  some  part  of  the  disk  or  its  neighborhood  is  noticed. 
The  opacity  must  then  be  searched  for  by  the  direct 
method,  the  patient's  eye  being  at  rest ;  by  altering  his 
distance  from  the  patient,  or  by  turning  on  various  convex 
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leoBes  (or  concave,  if  the  eye  be  very  highly  myopic),  the 
opacity  will  come  sharply  into  view.  The  patient's  refrac- 
tion muBt  be  approximately  known  ia  order  to  make  tbiF 
esamination  properly  {p.  77).  Densely  opaque  white 
membranes  may  also  form  over  the  disk  or  upon  the  retina, 
the  nature  and  situation  of  which  are  diagnosed  in  the 

Diffused  haziness  of  the  vitreoua  causes  a  corresponding 
degree  of  dimness  of  outline  and  darkening  of  the  details 
of  the  fundus,  as  if  these  were  seeu  through  a  thin  smoke. 
The  disk,  in  particular,  appears  red,  without  really  being 
BO.  Much  the  same  appearances  are  caused  by  diffused 
haze  of  the  cornea  or  lens,  but  the  presence  of  these 
changes  will,  of  course,  have  been  excluded  by  focal  illumi- 
nation. There  are  even  cases  of  vitreous  disease  where  no 
details  can  be  seen,  even  by  careful  examination,  though 
plenty  of  light  reaches  and  returns  from  the  fundus.  In 
these  the  light  is  scattered  by  innumerable  little  particles, 
each  of  which  is  transparent,  so  that  the  light,  without 
being  absorbed,  is  distorted  aud  broken  up,  as  in  passing 
through  ground  glass,  or  white  fog,  or  a  partial  mixture  of 
fluids  of  different  densities,  such  as  glycerine  aud  water. 
This  fine  general  haze  is  found  chiefly  in  syphilitic  choroido- 
retinitis,  in  which  infiltration  of  the  vitreous  with  cells  is 
known  to  occur.  It  is  not  always  easy,  nor  indeed  possible, 
to  distiuguish  with  certainty  between  diffuse  haze  of  the 
vitreous  and  diffuse  haze  of  the  retina  (p.  223). 

Crystals  of  cholesterin  sometimes  form  in  a  fluid  vitreous, 
and  are  seen  with  bright  illumination  as  minute,  dancing, 
golden  spangles,  when  the  eye  moves  about  (spaTkling  syn- 
chi&ie).  They  proportionately  obscure  the  fundus.  Large 
opacities  Just  behind  the  lens  may  be  seen  by  focal  light  in 
their  natural  colors.  In  rare  cases  of  choroido-retinitis, 
minute  growths,  consiBting  chiefly  of  bloodvessels,  form  on 
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the  retina,  and  project  into  the  vitreous  ;  thej  are  rather 
curioeitiee,  ihao  of  practical  imporlaoce. 

Faraaitei  (cysticerciu  ceUoloRS)  uccasiouallr  come  to 
rest  in  the  eye,  and  io  development  penetrate  into  the 
vitreous:  they  are  rarely  seen  in  England,  but  are  com- 
paratively common  in  some  parts  of  Germany.  Very 
rarely  a  foreign  body  may  be  visible  in  the  vitreouB. 

The  following  are  the  conditions  in  which  disease  of  the 
vitreous  is  most  conaraonly  found  : 

(1 )  Myopia  of  high  degree  and  old  standing ;  the  opact- 
i  very  freely,  showing  fluidity  of  the  hamor,  and 

are  sharply  defined.  They  are  often  the  result  of  former 
hemorrhage. 

(2)  After  severe  bluwa,  causing  hemorrhage  from  the 
vesaels  of  the  choroid, or  ciliary  body.  When  recent,  and 
situated  near  the  hack  of  the  lens,  the  blood  can  often  be 
Been  by  focal  light;  if  very  abundant,  it  ao  darkens  the 
interior  of  the  eye  that  nothing  whatever  caa  be  seen  with 
the  mirror. 

(3)  After  perforating  wounds.  The  opacity  will  be  blood 
if  the  case  be  quite  recent.  Lymph  or  pus  in  the  vitreous 
gives  a  yellow  or  greenish -yellow  color,  easily  seen  by  focal 
light,  or  even  by  daylight  (p.  165l,  and  usually  most 
dense  toward  ihe  position  of  the  wound. 

(_4)  In  rare  cases  large  hemorrhages  into  the  vitreous 
occur  spontaneousiy  in  healthy  eyes,  with  hemorrhages 
into  the  retioa  (not  to  be  confused  with  retinitis  hemor- 
rhagica, p.  235).  Relapses  often  occur,  and  detachment 
of  retina  may  ensue.  The  subjects  are  generally  young 
adult  males  liable  to  epistaxis,  constipation,  and  irregu- 
larity of  circulation  (Bales);  gout  may  have  some  influ- 
ence (Hutchinson).  This  affection  seems  sometimes  to  be 
related  with  the  form  of  choroiditis  referred  to  at  p.  217. 

In  all  of  the  above  cases  detachment  of  the  retina  is 
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likely  to  occur  sooner  or  later,  and  if  both  be  present,  the 
differential  diagnosis  may  be  difficult  (p.  229). 

(5)  Syphilitic  choroiditis  and  retinitis.  There  is  often 
diffuse  haze,  in  addition  to  large,  slowly  floating  opacities. 
The  change  here  is  due  to  inflammation,  and  the  opacities 
may  entirely  disappear  under  treatment  (pp.  214,  223, 
230). 

(6)  Some  cases  of  cyclitis  and  cyclo-iritis  (p.  163). 
The  opacities  are  inflammatory. 

(7)  In  the  early  stage  of  sympathetic  ophthalmitis.  The 
opacities  are  inflammatory. 

(8)  In  various  cases  of  old  disease  of  choroid,  usually 
in  old  persons,  and  without  proof  of  syphilis.  No  doubt 
many  of  these  indicate  former  choroidal  hemorrhages. 

(9)  Cases  occur  in  which  no  cause,  either  local  or 
general,  can  be  assigned  for  the  presence  of  opacities  in 
the  vitreous. 


24 


CHAPTER   XVIII. 


i 


L  ata 


In  this  peculiar  and  ver;  serious  diseaee,  the  character- 
JBtic  objective  eyniptom  is  increased  tightness  of  theeye- 
capaule  (sclerotic  and  coraea^  "increased  tensioti";  all 
the  characteristic  features  of  the  disease  depend  upon  this. 
The  disease  is  much  coDitnoner  after  middle  life,  when  the 
sclerotic  becomes  less  distensible  than  before;  and  it  is 
commoner  in  hypermetropic  eyes,  where  the  sclerotic  is  too 
thick,  than  in  myopic  eyes,  where  it  is  thinned  by  elonga- 
tion of  the  globe. 

Glaucoma  may  be  primary,  coming  on  in  an  eye  appar- 
ently healthy,  or  the  subject  of  some  disease,  such  as  senile 
cataract,  which  has  no  influence  on  the  glaucoma;  or  it 
may  be  secondary,  caused  by  some  still  active  disease  of 
the  eye,  or  by  conditions  left  after  some  previous  disease, 
such  as  iritis.  It  is  always  important,  and  seldom  difficult, 
to  distinguish  between  primary  and  secondary  glaucoma. 

Glaucoma  ditfi^rs  in  severity  and  rate  of  progress  from 
the  most  acute  to  the  most  chronic  und  insidious  firm ; 
but  in  every  form  it  is  a  progressive  disease,  and  unless 
checked  by  treatment  goes  on  to  permanent  blindness. 
The  disease  is  very  often  symmetrical,  attacking  the  second 
eye  after  an  interval  with  varies. 

It  is  customary  and  useful  to  speak  of  glaucoma  as  either 
acute,  subacute,  or  chronic.  But  many  intermediate  forms 
are  found,  and  the  same  eye  may,  at  different  stages  in  its 
history,  pass  through  each  of  the  ihree  conditions.  We 
may,  indeed,  here  observe  that  acute  and  subacute  out- 
bursts are  generally  preceded  hyaso-called  "premonitory" 
stage,  in  which  the  symptoms  are  not  only  chronic  and 
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mild,  but  remittent;  the  intervals  of  remission  becoming 
shorter  and  eliorter,  till  at  length  tbe  attacks  become  con- 
tinunus,  and  tbe  glaucomatous  state  is  fully  establisbed. 
Rapid  increase  of  presbyopia  (Chap.  XXL),  shown  by  the 
need  for  a  frequent  change  of  spectacles,  is  a  common  pre- 
monitory sign,  though  often  overlooked. 

Chronic  glaucoma  sets  in  with  a  cloudiness  of  sight,  or 
"fog,"  varying  in  density  and  often  clearing  ofi' entirely 
for  days  or  even  weeks  (■' premonitory  stage  ").  But  in 
eotne  cases,  according  to  the  patient,  the  failure  progresses 
without  remissions  from  first  to  last.  Doritig  the  attacks  of 
"  fog,"  artificial  lights  are  seen  aurrouoded  by  colored  rings 
("rainbows"  or  "halos"),  which  are  to  be  distinguished 
from  those  due  to  mucus  on  the  cornea.  The  attacks  of 
fog  are  often  noticed  only  after  long  use  of  the  eyes,  as  in 
the  evening  or  when  exhausted,  the  sight  being  better  in 
the  early  part  of  the  day  and  after  food.  Even  when  the 
sight  has  become  permanently  cloudy,  complete  recovery 
no  longer  occurring  between  the  attacks,  variations  of  sight 
etill  form  a  marked  feature.  There  is  no  congestion, 
and  pain,  of  neuralgic  character,  though  not  uncommon, 
is  often  entirely  wanting.  The  disease  has  to  be  distin- 
guished from  incipient  nuclear  cataract,  disease  of  the  optic 
nerve,  syphilitic  retinitis,  and  attacks  of  megrim. 

If  we  see  the  patient  during  one  of  the  brief  early  fits 
of  cloudy  sight,  or  after  the  fog  has  settled  down  perma- 
nently, the  following  changes  will  be  found.  A  greater  or 
leas  defect  of  sight  in  one  eye,  or  if  in  both,  more  in  one 
than  the  other,  and  not  remedied  by  glasses;  the  pupil  a 
little  larger  and  less  active  than  normal ;  the  anterior 
chamber  may  be  shallow,  and  there  is  usually  slight  dul- 
ness  of  the  eye  from  ateamineas  of  cornea,  or  haze  of  the 
aqueuua  humor,  and  some  engorgement  of  the  large  per- 
forating vessels  at  a  little  distance  from  the  cornea  (Figs. 
25  and_27)  ;  the  tension  somewhat  increased  (usually  about 
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~\-  1,  p.  30j ;  and  the  field  of  vision  may  be  conlracted, 
especially  on  the  nasal  side.  The  optic  disk  will  be  found 
normal,  pale,  or  sometimes  congested,  ia  early  casee ;  pale 
and  cupped  all  over  (pp.  283  and  285),  at  a  later  stage. 
There  may  be  spontaneoua  pulsatioD  of  all  the  vessels  on 
the  disk  ;  or  the  arteries,  if  nut  pulsating  spontaaeously, 
will  do  BO  on  very  s/igkt  pressure  on  the  eyeball  (p.  75). 
If  the  case  be  of  old  standing  the  tension  nill  often  be 
much  increased,  the  pupil  dilated  and  sluggish,  though  not 
motionless,  the  lens  hazy,  the  field  of  vision  much  con- 
tracted (Fig.  95),  acuteness  of  vision  extremely  defective, 
the  cornea  sometimes  clear,  iu  other  cases  dull.  In  nearly 
all  cases  of  glaucoma  the  temporal  part  of  the  Geld  (nasal 
part  of  the  retina)  retains  its  function  longest;  and  in 
advanced  cases  the  patient  nill  often  show  this  by  his 
manner  or  statementfi. 

An  eye  in  which  the  above  symptoms  have  set  in  may 
progress  to  total  blindness  in  the  course  of  months  or  sev- 
eral years  without  a  single  "  Inflanimatory"  symptom, 
without  either  pain  or  redness— eft  rente  pain/ess  glaucoma 
{glaucoma  simplex)  ;  ami  since  the  lens  often  becomee  par- 
tially opaque,  and  of  a  grayish  or  greenish  hue,  cases  of 
chronic  glaucoma  are  sometimes  mistaken  fur  senile  cata- 
ract. 

But  more  commonly,  in  the  course  of  a  chronic  case, 
periods  of  pain  and  congeatloD  occur,  with  more  rapid 
failure  of  sight;  or  the  disease  seta  in  with  "inflamma- 
tory" symptoms  at  once.  In  these  cases  of  nubacute  glav- 
eoma,  besides  the  symptoms  named  above,  we  find  dusky, 
reticulated  congestion  of  the  small  and  large  episcleral 
vessels  in  the  ciliary  region  (Fig.  28),  with  paiu  referred 
to  the  eye,  the  aide  of  the  head,  or  of  the  nose,  and  rapid 
failure  of  sight.  The  increase  of  tension,  steaminess,  and 
partial  anosstheaia  of  the  cornea,  enlarged  and  sluggish 
pupil,  and  Bhalluwness  of  the  anterior  chamber,  are  all 
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more  marked  thaD  is  usual  in  chronic  cases,  and  the  media 
are  too  hazy  to  allow  a  good  ophthalraoacopicesamioatioD. 
These  symptoms,  ending  after  a  few  weelta  or  months  in 
complete  blindness,  may  remain  at  about  the  same  height 
for  months  after  that  event,  with  slight  variations,  the  eye 
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gradually  settling  down  into  a  perfect  state  of  severe,  but 
obronic,  non-inflammatory  glaucomatous  tension.  Short 
attacks  of  aubacute  glaucoma,  witb  intervals  of  perfect 
recovery,  sometimes  occur  (remiltenl  glaucoma)  ;  permanent 
glaucoma  usually  supervenes, 

Aottte  glaucoma  differs  from  the  other  forms  only  in 
suddenness  of  onset,  rapidity  of  loss  of  sight,  and  severity 
of  congestion  and  pain.  The  congestion,  both  arterial  and 
veDOUS,  is  intense;  in  estreme  cases  the  lids  and  conjunc- 
tiva are  swollen,  and  there  is  photophobia,  so  that  the  case 
may  be  mistaken  for  an  acute  ophthalmia.  All  the  specific 
signs  of  glaucoma  are  intensified  ;  the  pupil  considerably 
dilated  and  motionless  to  light,  the  cornea  very  steamy, 
the  anterior  chamber  very  shallow,  and  tension  +  2  or  3. 
Sight  will  fall  in  a  day  or  two  down  to  tbe  power  of  only 

mtiiig  fingers,  or  to  mere  perception  of  light,  and  if  tbe 
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osse  have  lasted  a  week  or  two  even  p.  1.  is  usually  abol- 
ished.  The  pnin  ia  very  severe  in  the  eye,  temple,  back  of 
the  head,  and  down  the  nose  ;  not  unfrequently  it  ib  go  bad 
aa  to  cause  vomiting,  and  many  a  case  hae  been  mistaken 
for  a  "  bilious  attack  "  with  a  "  cold  in  the  eye,"  for  "  neu- 
ralgia in  the  head,"  or  "  rheumatic  ophthalmia."  Some 
cases,  however,  though  very  acute,  are  mild,  and  remit 
Bpontaneously  ;  but  these,  like  the  ones  mentioned  in  the 
preceding  paragraph,  often  pass  on  into  the  severe  type 
now  described, 

Absolute  glaucoma  ia  glaucoma  that  has  gone  on  to  per- 
manent blindnees.  Such  an  eye  continues  to  display  the 
tension  and  other  signs  of  the  disease,  and  remains  liable 
to  attacks  of  pain  and  congestion  for  varying  periods,  but 
in  many  "absolute"  cases,  especially  when  the  original 
attack  was  acute,  changes  occur  sooner  or  later,  leading  to 
Btaphylomala,  cataract,  atrophy  of  iria,  and  finally  to  soft- 
ening and  shrinking  of  the  globe. 

As  a  rule,  glaucoma  runs  the  same  course  in  the  second 
eye  as  in  the  first,  but  sometiroes  it  will  be  chronic  in  one, 
and  acute  or  subacute  in  the  other. 

Explanation  of  the  Symptoms. — The  causes  which 
produce  the  temporary  attacks,  or  "premonitory  symp- 
toms," lead,  if  continued,  to  atrophy  of  the  inner  layers  of 
the  retina  (p.  227),  and  of  the  disk,  and  to  consequent 
blindness.  The  increase  of  tension  damages  the  retina 
both  by  direct  compression  and  by  impeding  ita  circulation, 
the  latter  being  probably  the  more  important  factor  in  the 
early  stages.  If  the  media  be  clear  enough  to  allow  a  good 
view,  the  retinal  arteries  are  seen  to  be  narrow,  and  often 
pulsating  spontaneously,  and  the  veins  engorged.  The 
periphery  of  the  retina  Buifers  soonest  and  most  from  this 
lowering  of  arterial  blood  supply,  and  hence  probably  the 
contraction  of  the  visual  field ;  but  the  inner  layers  (com- 
pare p.  227)  of  the  retina,  over  its  whole  extent,  suffer  if 
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the  pressure  be  kept  up  (1)  from  this  same  iuBuflieieucy  of 
arterial  blood,  and  the  changes,  including  hemorrhage, 
which  follow  impeded  venous  outflow ;  (2)  from  direct  com- 
preisioD  of  the  retina;  (3)  from  stretching  aod  atrophy  of 
the  nerve-fibrefl  00  the  diak.  The  floor  of  the  disk  (lamina 
cribTosa),  being  the  weakest  part  of  the  eye-capsule,  is 
slowly  pressed  backward,  the  uerve-fihres  being  dragged 
upon,  displaced,  and  finally  atrophied  ;  the  direct  pressure 
OD  the  Derve-fibree,  as  they  bend  over  the  edge  of  the  disk, 
helps  iu  the  same  process.  Hence,  finally  the  disk  becomes 
not  only  atrophied,  but  hollowed  out  (Fig.  96J  into  the 


)."  This  cup,  when  deep, 
has  an  overhanging  edge,  because  the  border  of  the  disk  is 
smaller  at  the  level  of  the  choroid  than  at  the  level  of  the 
lamina  crUtroia ;  its  sides  are  quite  steep  even  when  the  cup 
is  shallow  (Fig.  !)8). 

With  the  ophthalmoscope  this  cupping  is  shown  by  a 
_  eudden  bending  of  the  vessels  just  within  the  border  of  the 
ilk,  where  they  look  darker  because  foreshortened  (Fig. 
ff);  if  the  cup  he  deep  they  may  disappear  beneath  its 
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edge  to  reappear^'on  its  floor,  where  they  have  a  lighter 
shade  (Fig.  99),     The  vessels  seldom  all  bend  with  equal 


li 


abruptDesB,  Bome  parU  of  the  disk  being  more  deeply  hol- 
lowed than  others,  or  some  of  the  vessels  spanning  over  the 
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interval  iustead  of  bugging  the  wall  of  the  cup.  Increase 
of  teneioii  must  be  raaintained  for  several  niontha  to  pro- 
duce cupping  recogoizable  by  the  ophthftlmoscope.    When 
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lucoma  has  been  cured  by  operation,  the 
disk,  though  not  cupped,  often  becomes  rather  hazy  and 
very  pale.  Although  usually  the  excavation  extends  from 
the  first  over  the  whole  surface  of  the  disk,  it  appears  some- 
times to  begin  at  the  thinoest  part  (the  physiological  pit), 
and  spread  ceotrifugally  toward  the  border.  A  deep  cup 
is  sometimes  partly  filled  up  by  fibrous  tissue,  the  result  of 
chronic  inflammation,  and  its  true  dimensions  are  not  then 
appreciable  by  the  ophthalmoscope. 

The  shallowness  of  the  anterior  chamber  is  probably  due 
to  advance  of  the  lens;  it  is  by  no  means  a  constant  symp- 
tom. Compression  of  the  ciliary  nerves  accounts,  in  early 
cases,  for  the  sluggish  and  usually  dilated  pupil,  and  for 
the  corneal  aufestheaia.  In  old-standing  cases  the  iris  is 
ofleD  atrophied  and  shrunken  to  a  narrow  rim  ;  in  uncom- 
1  glaucoma  iritic  adhesions  are  never  seen.     The 
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corseal  changes  depend  parlly  ou  "steaminess "  of  the 
epithelium,  partly  upun  haze  of  the  corneal  tissue  from 
(edema  (Fuche).  In  recent  cases,  especially  if  acute,  the 
aqueous  humour  and  the  lens  appear  to  become  somewhat 
turbid.  In  old  cases,  as  already  stated,  the  leus  often 
becomes  slowly  cataractous.  There  is  some  doubt  whether 
or  no  the  vitreous  becomes  hnzy  in  glaucoma;  it  IB  cer- 
tainly very  seldom  bo  when  the  cornea  and  lens  are  clear, 
and  the  point  cannot  be  settled  when  these  media  are  hazy. 
The  internal  pressure  tends,  in  acute  cases,  to  make  the 
globe  spherical,  by  reducing  the  curvature  of  the  cornea 
to  that  of  the  sclerotic;  it  also  in  all  cases  weakens  the 
accommodation,  at  first  by  pressing  on  the  ciliary  nerves, 
later  by  causing  atrophy  of  the  ciliary  muscle;  these  facta 
together  explain  the  rapid  decrease  of  refractive  power 
(i.  e.,  rapid  onset  or  increase  of  presbyopia)  which  is  some- 
times noticed  by  the  patient  (p.  279).  The  choroidal  cir- 
culation is  obstructed  by  the  increase  of  preesure,  and  in 
severe  glaucoma,  especially  of  old  standing,  the  auterior 
eiUary  veins  (forming  the  episcleral  plexus)  (Figs.  25  and 
29),  as  well  as  the  arteries  (Fig,  27),  become  very  much 
enlarged. 

Mechanism  of  Glaucoma. — The  increased  tension  is 
due  to  excess  of  fluid  in  the  eyeball.  Impeded  escape  is 
probably  the  chief  cause  of  this  excess,  and  recent  research 
has  proved  that  chauges  are  present  in  nearly  all  glauco- 
matous eyes,  which  must  lessen,  or  prevent,  the  normal 
outflow.  But  increased  secretion,  and  internal  vascular 
congestion,  undoubtedly  play  an  important  part  in  certain 
cases.  Both  conditions  would  have  most  eflect  when  the 
sclerotic  was  most  unyielding,  i.  e.,  in  old  age,  and  in 
hypermetropic  eyes  (p.  278).  It  is  probable  that  there  is 
a  constant  movement  of  fluid  from  the  vitreous  humor 
through  the  suspensory  ligament  of  the  lens,  and  also  from 
the  anterior  part  of  the  ciliary  processes,  into  the  anterigr 


cliamber,  as  shown  by  ihe  dotted  line  in  Fig.  99.     The 
fluid  escapes  from  the  anterior  chamber  into  the  lymphatics 
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an  J  perhaps  into  the  veins  of  the  sclerotic,  through  the 
meahis  of  the  UgamentW}  i  peetmatum  (^Fontana't  epaeei), 


which  close  the  BDgle  a;  and  it  has  been  proved  that  very 
little  fluid  can  pass  through  any  other  part  of  the  cornea. 
In  glauL-oma  the  angle  a  is  nearly  always  closed,  in  recent 
cases  by  cimtact,  in  old  cases  by  permanent  cohesion,  be- 
tween the  periphery  of  the  iris  and  the  cornea  .,Figa.  101 
and  lOli).  No  complete  explanation  or  this  advance  of  the 
iris  has  yet  been  given.  Dr.  Adolf  Weber  holds  that  the 
ciliary  proceeaes  becoming  swollen  from  various  causes, 
h  the  iris  foVward  and  so  start  the  glaucomatous  state. 


Priestley  Smith'  believes  that  the  primary  obstruction  ii 
at  the  narrow  chink  between  the  edge  of  the  lens  and  the 
tips  of  the  ciliary  processes  ("  circumlenta!  space"),  and 
that  the  block  may  depend  upon  one  or  more  of  three  fac- 
tors— increase  in  the  size  of  the  lens  due  to  advancing 
years,'  abnormal  smallness  of  the  ciliary  area  as  In  hyper- 
metropia,  and  abnormal  enlargement  of  the  ciliary  pro- 
cesses. Obstruction  of  this  apace  leads  to  rise  of  pressure 
in  the  vitreous,  followed  by  advance  of  the  lens  and  ciliary 
processes  against  the  base  of  the  iris  and  consequent  closure 
of  the  angle.  Brailey  holds  that  a  chronic  inflammation 
of  the  ciliary  muscle  and  processes,  and  of  the  iris,  quickly 
passing  on  to  atrophic  shrinking,  leads  to  narrowing  of  the 
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angle  and  initial  rise  of  teosiou ;'  in  a  later  paper,  however, 
he  agreea  to  some  extent  with  the  view  of  Weber,  above 
referred  to.' 

But  there  are  cases  which  ehow  that  the  matter  is  not, 
always,  so  simple.  Stilling,  of  Strasbourg,  has  lately 
(lS8o)  contended  that  the  waste  fluids  escape  by  the  cen- 
tral canal  of  the  vitreous  into  the  optic  nerve,  and  partly 
also  by  titration  through  the  circum- papillary  portion  of 
the  sclerotic,  and  that  a  sclerosis  of  these  parts,  by  dimin- 
ishiug  their  permeability,  leads  to  glaucoma;  Brailey' 
states  from  pathological  research  that  inflamraation  of  the 
optic  nerve  is  always  present  quite  early  in  glaucoma  and 
that  it  precedes  the  increased  tension ;  and  ophthalmo- 
scopic examinaLion  in  certain  cases  lends  support  to  this 
statement.'  It  may  he  added,  in  support  of  these  views, 
that  glaucoma  may  occur  alter  removal  of  the  lens,  that  in 
some  cases  of  glaucoma  the  angle  of  the  anterior  chamber 
remains  freely  open,  and  that  the  ophthalmoacopical  ap- 
pearances of  glaucoma  are  occasionally  seen  without  in- 
crease of  T,  (For  other  causes  see  Secondary  Glaucoma, 
p.  295.) 

An  over-aupply  of  fluid  afiects  the  tension  diS'erently  in 
different  cases.  Congestion  and  ordinary  inflammations 
of  the  retina  and  uveal  tract  do  not  cause  glaucoma,  and 
dilatation  of  the  arteries  by  vaso-motor  paralysis  is  said  to 
be  accompanied  by  diminished  tension.  But  tumors  in, 
and  even  upon,  the  eye  often  give  rise  to  secondary  glau- 
coma, and  probably  the  active  congestion  and  transuda- 
tion of  fluid  and  small  cells,  which  occur  near  to  a  quickly 
growing  tumor  are  the  chief  factors;  certainly  the  glau- 
coma stands  in  no  constant  relation  either  to  the  size  or 


'  BnllcT :  Opbth.  Hogp.  Bcporti,  i. 

•  BnUey:  Ibid.,  p.2Kl(l»8l). 

*  BnJtej :  nrid.,  pp.  tS,  ITT,  Hi. 
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position  of  the  tumor.  A  relation  is  observed  in  some 
caaee  between  glaucoma  and  neuralgia  of  the  61lh  nerve; 
and  T.  is  eaid  to  be  lowered  in  paralyaie  of  this  nerve. 
Probably  the  paiu  acts  by  causing  associated  congestion, 
and  thus  setting  up  glaucoma  in  a  predisposed  eye. 

General  and  Diathetic  Causes. — In  an  eye  predis- 
posed, by  the  changes  above  mentioned  in  the  ciliary 
region,  any  cause  of  congestion  may  precipitate  an  acute 
attack.  Congestion  of  the  eyes  iu  cuDnection  with  dis- 
turbances of  the  genera!  circulation  from  heart  disease, 
bronchitis,  or  portal  engorgement,  or  due  to  loss  of  sleep 
from  gout,  neuralgia,  worry,  etc.,  or  caused  by  the  over- 
use of  presbyopic  eyes  without  suitable  glasses,  or  by  a 
blow,  or  prolonged  ophthalmoscopic  examination,  or  ex- 
posure to  cold  wiod,  may  all  bring  it  about.  Atropine 
has  sometimes  caused  an  attack,  because,  by  lessening  the 
width,  it  increases  the  thickness,  of  the  iris,  and  so  crowds 
it  into  the  angle  of  the  anterior  chamber.  Iridectomy  on 
one  eye  occasionally  sets  up  acute  glaucoma  in  the  other, 
probably  by  causing  general  excitement  and  disturbance. 
Glaucoma  is  uncommon  before  the  age  of  forty  and  is  most 
frequent  between  fifty-five  and  sixty-five;'  the  rare  cases 
seen  in  young  adults  and  children  are  generally  chronic 
and  associated  with  other  changes  in  the  eyes,  particularly 
myopia.  Acute  cases  are  often  dated  from  a  period  of 
over-work  of  the  eyes,  or  want  of  sleep,  as  from  sitting  up 
nursing,  etc.  Patients  who  bnve  had  glaucoma  in  one  eye 
should  be  emphatically  warned  as  to  the  danger  of  over- 
using the  eyes,  or  of  working  without  proper  glasses,  and 
against  dietetic  errors,  i'rimary  glaucoma  is,  according 
to  the  newest  statistics,'  as  a  whole  rather  commoner  in 
women  than  men  ;  and  whilst  the  acute  (congestive)  forms 
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'   are  much  comiDoner  id  womea,  very  chronic  glaucoma  u 
nther  commoner  in  men. 

Treatment. — Iridectomy  or  an  equivalent  operation,  ia, 
with  very  few  exceptions,  the  only  curative  treatment. 
EseriDe  ueed  locally,  however,  diminishes  the  tension  in 
acute  glaucoma,  and  a  few  attacks  seem  to  have  been  per- 
manently cured  by  it.  But  although  seldom  really  cura- 
tive, eaerine  ia  of  great  temporary  value  in  cases  where  an 
operation  has  to  be  deferred.  It  has  little  or  do  effect  on 
the  tension  unless  it  cause  marked  contraction  of  the  pupil. 
Eserine  acts  (1)  by  stretching  the  iria  and  drawing  it  away 
from  the  angle  of  the  anterior  chamber;  (2)  by  the  con- 
traction of  the  ciliary  muacle  which  It  causes,  the  raeshea 
I  of  the  tissue  bounding  thia  angle  are  more  widely  opened, 
k  Eserine  causes  congestion  of  the  ciliary  processea,  and  prob- 
W  ftbly  this  explains  why,  if  it  do  not  soon  relieve,  it  some- 
Umea  aggravates,  the  symptoms.  It  ia  of  use  chiefly  in 
recent,  and  especially  in  acute,  cases ;  a  solution  of  half  a 
grain  or  a  grain  of  the  sulphate  in  the  ounce  is  to  be  used 
about  every  two  hours  and  continued  if  relief  be  obtained. 
If  in  a  few  hours  it  increase  the  pain  and  do  not  lessen  the 
T,  it  should  be  abandoned.  The  pain  in  acute  cases  may 
be  much  relieved  by  leeching,  warmth  to  the  eye,  deriva- 
tive treatment  such  aa  purgation  and  hot-foot  baths,  and 
soporiflca. 

Iridectomy  cures   glaucoma  by  permanently  reducing 

the  tension  to  the  normal  or  nearly  normal  degree.     It  is 

fiiund  that  the  best  resulta  are  obtained  if:  (1)  the  path  of 

incision  lie  in  the  sclerotic  from  1  to  2  mm.  from  the  ap- 

L  parent  corneal  border  (Fig.  101) ;  (2)  the  wound  be  large, 

[•llowing  removal  of  about  a.  lifth  of  the  irla;    (,3)  the  iris 

r  be  removed  quite  up  to  its  ciliary  attachment,  which  is  beat 

done  by  6rst  cutting  one  end  of  the  drawn-out  loop  of  iris, 

then  tearing  it  from  ita  ciliary  attachment  along  the  whole 

extent  of  the  wound,  and  cutting  through  tbe  other  end 


d 
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Beparately.  (^See  Operatioaa.)  Evncuation  of  the  aqiieoua 
humor  by  paracenteaia  of  the  anterior  chamber  gives  only 
temporary  relief. 

A  mere  wound  in  the  sclerotic,  difiering  but  Jittle  in 
position  and  extent  from  that  made  for  iridectomy,  is  auffi- 
cient  to  relieve  -|-  T.,  and  to  cure  some  cases  of  glaucoma 
permanently,  and  thia  operation  {subconjunctival sclerotomy) 
was  largely  adopted  by  some  operators,  a  few  years  ago. 
Iridectomy,  however,  has  held  its  ground  aa  the  more 
effectual  operation.  Sclerotomy  is  open  to  objection:  (1) 
because  the  position  and  length  of  the  wound  are  not  per- 
fectly  under  control ;  if  too  far  forward  and  too  short  it  is 
ineffectual,  if  too  far  back  and  too  long  there  is  risk  of 
wounding  the  ciliary  processes  and  getting  hemorrhage 
into  the  vitreous;  even  shrinking  of  the  operated  eye  and 
sympathetic  inflammation  of  the  other  have  occurred  ;  (2) 
because  the  iris  may  prolapse  into  the  wound,  and  need 
removal,  and  the  operation  then  becomes  an  iridectomy ; 
(3)  when  the  anterior  chamber  is  very  shallow  sclerotomy 
cannot  he  supposed  to  aid  the  exit  of  fluid  so  much  aa  the 
removal  of  a  piece  of  the  iris. 

Several  other  operations,  the  principle  of  which  is  to 
make  a  puncture  at  the  sol ero- corneal  junction,  have  been 
tried,  but  have  not  gained  general  confidence. 

Whichever  operation  be  employed  in  glaucoma  the  for- 
mation of  the  operation  scar  in  the  sclerotic  is  certainly  a 
most  important  factor. 

Iridectomy  in  acute  glaucoma  no  doubt  acts,  at  first,  by 
removing  a  portion  of  the  iria  from  the  blocked  angle  (Fig. 
100),  and  thus  allowing  the  normal  escape  of  fluid.  Some 
high  authorities  bold,  however,  that  its  permanent  eSect  is 
due  to  the  formation,  at  the  seat  of  the  wound,  of  a  layer 
of  tiaaue  more  pervious  to  the  eye-fluids  than  the  sclerotic 
("filtration-scar");  an  iridectomy  for  glaucoma  which 
heals  slowly,  is  at  any  rate  believed  to  be  more  favorabls 
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than  one  which  heals  immediately — i.  e.,  with  no  new  tieaue, 
aod  a  slight  bulgiog  of  the  scar  is  held  by  eonie  surgeons  to 
be  rather  desirable  than  otherwise.  That  a  mere  sclerotomy 
may  be  sufficient  poinis  in  the  same  direction.  Such  a  por- 
ous scar  never  forms  if  the  incision  be  in  the  cornea. 

An  operation,  usually  iridectomy,  is  to  be  done  in  all 
cases  of  acute  and  subacute  glaucoma,  whether  there  be 
great  pain  or  not,  bo  long  as  some  sight  still  remains,  and 
even  if  all  p.  1.  be  lost,  provided  that  the  blindness  be  of 
only  a  few  days'  duration.  Even  if  the  eye  be  permanently 
quite  blind,  iridectomy  or  sclerotomy,  or  perhaps  stretching 
the  infra-trochlear  nerve  is  sometimes  preferable  to  escision 
of  the  globe,  for  the  relief  of  pain  (pp.  294  and  297). 

Chronic  ("simple")  glaucoma  should,  in  my  opinion, 
always,  if  possible,  be  operated  upon  early,  as  soon  as  the 
diagnosis  is  certain  and  before  the  lield  is  much  damaged  ; 
the  prognosis  is  then  fairly  good.  In  advanced  chronic 
glaucoma,  when  the  field  has  become  much  contracted, 
visual  acuteness  much  lowered,  and  the  disk  pale  and  con- 
siderably cupped,  the  rule  is  less  olear,  for  it  is  well  known 
that  the  efiect  of  operation  in  such  cases  is  far  from  con- 
stant. But  as  no  other  treatment  is  of  use,  and  iridectomy 
is  certainly  often  beneficial,  it  should  usually  be  performed, 
especially  if  the  disease  affect  both  eyes.  The  patient's 
prospect  of  life  must  be  allowed  for  in  chrouic  glaucoma; 
if  he  be  old  and  feeble,  life  may  end  before  the  disease 
have  progressed  to  blindness. 

There  is  often  difficulty  in  deciding  upon  the  best  courss 
in  the  so-called  "premonitory"  stage,  which  consists,  in 
truth,  of  transient  attacks  of  slight  glaucoma.  When  it  is 
clear  that  attacks  of  temporary  mistiness  and  rainbows  are 
glaucomatous,  and  that  they  are  getting  more  frequent, 
iridectomy  should  seldom  be  deferred  ;  but  if  the  patient 
can  be  seen  at  short  iutervals  eserioe  should  have  a  fair 
~  1  before  operation  be  resorted  to.     It  is  to  be  remem- 
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bered  that  iridtjctomy  done  when  eight  is  still  good,  may, 
by  allowing  spherical  aberration  in  the  lena  (p.  27)  and 
causing  corneal  asligniatism  (p.  200),  increase  the  defect 
(p.  27) ;  and  this,  though  not  of  necessity  a  contra-indica- 
tiou,  must  be  taken  into  acc^ount. 

The  prognosis  after  operation  is,  in  general  terms, 
better  in  proportion  as  the  disease  is  acute  and  recent.  If 
operated  on  within  a  few  daya  of  the  onset  of  acute  symp- 
toms, provided  that  fingers  can  still  be  counted  at  the  time 
of  operation,  sight  is  often  restored  to  the  state  in  which  it 
was  at  the  onset — i.  e.,  if  the  disease  be  recent,  nearly  per- 
fect sight  will  be  restored.  Even  in  cases  combining  the 
maximum  of  acuteness  and  severity,  in  which  vision  has 
for  the  last  few  days  been  reduced  to  mere  p.  I.,  the  opera- 
tion is  often  successful  in  restoring  some  degree  of  useful 
sight.  But  the  prognosis  is  not  always  so  favorable  in 
acute  glaucoma,  especially  if  the  patient's  health  be  much 
broken  down ;  and  if  there  be,  as  is  by  no  means  uncom- 
mon, evidence  that  sight  bad  been  already  damaged  by 
chronic  glaucoma  before  the  acute  attack  set  in,  the  prog- 
nosis must  be  guarded.  In  simple  chronic  glaucoma  we 
can  only  hope  as  a  rule  to  stop  the  disease  where  it  is  and 
prevent  the  sight  from  getting  worse. 

The  full  effect  of  the  operation  is  not  seen  for  several 
weeks,  though  a  marked  immediate  effect  is  produced  in 
acute  cases.  In  cases  of  long  standing  T.  may  remain  per- 
manently rather  -f-  after  operation,  without  bad  effect,  pro- 
vided it  be  very  much  lesa  than  before  the  operation  ;  the 
eye  tissues  can  in  some  degree  adapt  themselves  to  in- 
creaseil  pressure. 

A  second  iridectomy  in  the  opposite  direction,  or  a  scle- 
rotomy, should  be  done  if  T.,  having  been  reduced  to 
normal,  or  very  slightly  -|-,  after  the  first  operation,  rise 
definitely,  and  be  accompanied  by  a  return  of  other  symp- 
toms ;  but  several  weeks  sfaould  generally  elapse,  for  sligbt 
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waves  of  glaucomatouB  teDsioD  may  occur  before  the  eye 
has  fully  recovered  from  the  first  operation,  and  these  may 
oileu  be  relieved  by  other  uieans.  Cuaes  which  relapse 
definitely,  or  which  steadily  get  worse  after  the  first  opera- 
tion, are  always  very  grave,  and  the  second  operation  must 
not  be  confidently  expected  to  succeed.  If  after  iridectomy 
in  acute  glaucoma  the  symptoms  are  not  relieved  even  for 
a  time,  or  become  worse,  some  complication  is  to  be  sus- 
pected, such  as  hemorrhage  from  the  retina  or  choroid,  or 
a  tumor,     (See  Secondary  Glaucoma.) 

Othek  TREATMENT.^If  we  are  obliged  to  delay  the 
operation,  the  other  means  mentioned  at  p.  291  should  be 
prescribed,  including  eserine.  The  diet  should,  as  a  rule, 
be  liberal,  unless  the  patient  be  plethoric.  It  ia  very  im- 
portant to  insure  sound  sleep  and  mental  calm.  After  the 
operation,  until  the  eye  has  become  quiet,  all  causes  likely 
to  induce  congestion  must  be  carefully  avoided,  such  as  use 
of  the  eyes,  stooping,  or  straiuing,  and  prolonged  ophthal- 
moscopic cKamination.  Atropine  must  never  be  used.  We 
should  be  on  the  alert  for  the  earliest  symptoms  in  the 
second  eye  after  operation  on  the  first  (p.  2iJ0),  and  the 
use  of  eserine  may  be  advisable  as  a  prophylactic. 

In  a  few  cases  of  very  chronic  or  subacute  character, 
with  great  increase  of  T.,  iridectomy  seems  to  aggravate 
the  disease,  being  followed,  not  even  by  temporary  benefit, 
but,  by  persistence  of  +  T.,  increased  irritability,  and  still 
further  deterioration  of  sight  ("  glaucoma  maliffnum ".) 
Perhaps  the  tilting  forward  of  the  lens  which  sometimes 
follows  iridectomy,  may  account  for  the  result. 

Glaucoma  may  occur  indepeudently  in  cataractous  eyes ; 
and  in  eyes  from  which  the  leas  has  been  extracted,  with 
or  without  iridectomy. 

Secondary  glaacoma  may  be  acute  or  chronic,  according 
as  it  is  a  consequence  of  active  disease  or  of  sequelre.  It 
may  be  caused  by  circular  iritic  synechia  with  bulging  of 
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the  iris  (p.  152).  Yarioua  forms  of  chronic  irido-keratiffl 
and  iridn-choroiditis  (p.  154),  especially  the  sympathetic 
form  (p.  169),  are  liable  to  be  accompanied  by  it;  in  the 
former  it  may  be  due  to  choking  of  the  epacea  of  Footana 
by  inflammatory  products,  and  perhaps  to  excessive  secre- 
tion from  the  ciliary  proeeesea  ;  in  the  sympathetic  disease, 
to  total  posterior  synechia.  It  may  follow  perforation  of 
the  cornea  with  large  anterior  synechia.  The  eye  often 
becomes  temporarily  glaucomatous  in  the  course  of  trau- 
matic cataract  from  the  pressure  of  the  swollen  lens  on  the 
iris  and  ciliary  proceasea,  eapecially  in  patients  past  middle 
life  (p.  201).  Id  none  of  these  cuaea  is  there  much  danger 
of  mistaking  aecondary  for  idiopathic  glaucoma. 

But  secondary  glaucoma  may  result  from  various  deeper 
changes.  When  the  lens  is  dislocated  (p.  202),  either 
behind  or  in  front  of  the  iris,  it  often  seta  up  glaucoma, 
Bometimea  of  a  very  severe  type,  apparently  by  presaing 
on  the  ciliary  processes  or  iris.  There  is  generally  the 
history  of  a  blow  ;  and  in  posterior  dislocation,  even  if  the 
edge  of  the  displaced  lens  cannot  be  seen,  the  iris  is  usually 
tremulous,  and  its  surface  concave  or  flat  at  one  part, 
whilst  butgiug  or  prominent  at  another.  If  we  are  sure 
that  a  lens  dislocated  into  the  vitreous  is  causing  the 
symptoms,  it  should  be  extracted  with  a  scoop  (tee  Opera- 
tions) ;  and  if  lying  in  the  anterior  chamber  should  also 
usually  be  removed.  If  the  eye  become  glaucomatous  im- 
mediately after  a  severe  blow  (p.  175)  the  condition  of  the 
lens  may  not  be  ascertainable,  and  then  an  iridectomy 
must  be  done  and  the  eye  be  watched ;  vitreous  is  very 
likely  to  eacape  at  the  operation  if  there  be  dislocation  of 
the  lens,  for  the  latter  condition  implies  rupture  of  the 
suspensory  ligament.  Hemorrhage  into  an  eye  whose  retina 
is  detached  (e.g.,  in  high  degrees  of  myopia)  may  give  riae 
to  acute  glaucoma  with  severe  pain.  A  glaucomatous 
attack  generally  occure  during  the  growth  of  an  intraoculu 
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tumor.  It  is  oilen  impossible  to  distioguish  sucb  a.  case, 
in  AD  adult,  from  one  of  idiopatbic  glaucoma  of  the  same 
severity  and  standing ;  for,  even  if  the  lens  be  not  opaque, 
and  it  ofteD  is  so,  the  other  media  will  probably  be 
too  bazy  to  allow  an  ophthalmoscopic  examination,  the 
growth  itself  ia  usually  of  a  dark  color,  and  both  idio- 
pathic glaucoma  and  choroidal  sarcoma  are  diseases  of 
advaDced  life.  In  almost  every  case,  however,  the  glau- 
coma will  be  "absolute,"  and  will  be  known  to  have  been 
so  for  weeks  or  months,  and  there  will  also  be  the  negative 
fact  that  the  fellow-eye  shows  no  signs  of  glaucoma.  If  a 
glaucomatous  eye,  which  has  been  absolutely  blind  for 
several  months,  remain  painful  and  congested,  and  itt 
media  too  opaque  for  ophthalmoscopic  examination,  it 
should  be  excised  as  likely  to  contain  a  tumor.  Tumors  in 
the  eyes  of  children  also  cause  secondary  glaucoma,  but 
there  is  seldom  any  difBculty  in  making  the  diagnosis  ;  the 
patient  is  far  below  the  age  for  primary  glaucoma,  and  the 
growth  is  usually  conspicuoua  from  its  whitish  color. 
Secondary  glaucoma  now  and  then  supervenes  in  cases  of 
albuminuric  retinitis,  and  of  embolism  or  thrombosis  of  the 
retinal  vessels,  and  in  cases  of  retinal  hemorrhage  from 
other  causes  {"kemorrhagio  glaticoma  ").  In  glaucoma  with 
hemorrhage,  the  diagnosis  can  sometimes  be  completed 
only  after  an  unsuccessful  operation  has  shown  that  the 
^^^^ue  is  not  a  simple  one. 
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CHAPTER    XIX. 


TDMORS    A^fD    NKW    ISROWTHS    OF    TUE    EYEBALL    j 
CONJUNCTIVA. 


A.  Tumors  and  GROwraa  of  the  Conjcnctiva  and 

Front  of  the  Eyeball. 

Cauliflower  warts,  with  narrow  pedicles,  like  those  of 
the  gliius  jieuLB,  but  flattened  like  a  cock's  comb  by  prea- 
Bure,  are  sometimes  seen  on  the  ocular  and  palpebral  con- 
junctiva. Each  wart  with  a  small  portion  of  healthy  con- 
junctiva around  its  pedicle  must  be  snipped  off,  or  the 
growth  is  likely  to  recur. 

LapRs  occasioDally  extends  from  the  skin  of  the  eyelid 
to  the  palpebral,  and  later  to  the  ocular,  conjunctiva.  The 
part  affected  is  very  vascular,  irregularly  thickened,  and 
ulcerated.  It  may  also  appear  independently  on  the  pal- 
pebral conjunctiva,  the  skin  of  the  eyelid  being  healthy. 
It  is  usually  limited  to  a  part  of  one  eyelid.  There  is 
generally  coexistent  lupus,  either  of  skin  or  oral  mucous 
membrane.  There  seems  much  doubt  whether  any  dis- 
tinction can  be  made  between  the  very  rare  cases  that  have 
been  described  as  inberde  of  (he  conjunctiva  (ocular  or  pal- 
pebral) and  what  most  surgeons  call  lupus.'  Conjunctival 
lupus  is  much  benetited  by  tbe  usual  local  treatment. 

The  eyelid,  and  especially  the  tarsus,  is  now  and  then 
the  seat  ofdiiTuaed  gummatous  inflammation  in  the  tertiary 
stage  of  syphilis.  The  infiltration  gives  rise  to  a  hard, 
indolent  swelling  of   the   whole    lid   (sypkUUic  larsitU). 
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ChaDcres  and  tertiary  syphilitic  ulcers  may  occur  od  the 
lids  Cp.  96). 

Pinguecala,  a  yellowieh  epot,  looking  like  adipose  tissue, 
in  the  conjunctiva,  close  to  the  inner  or  outer  edge  of  the 
cornea,  consists  of  thickened  coajunctiva  and  subconjunc- 
tival tissue,  and  contains  no  fat.  It  is  commonest  in  old 
people,  and  in  those  whose  eyes  are  exposed  to  local  irri- 
tants. Though  of  no  consequence,  advice  is  often  asked 
about  it. 

Fteryglnni  is  a  triangular  patch  of  thickened  ocular 
conjunctiva,  tbe  apes  of  which  encroaches  upon  the  cornea ; 
it  is  almost  always  seated  on  the  exposed  part  of  the  eye. 
It  varies  mncb  in  area,  thickness,  and  vascularity,  and 
though  usually  stationary  may  be  progressive.  It  is  to  be 
distinguished  from  opacity  of  the  cornea,  and  from  the 
cicatricial  band  (symblepharon),  which  often  forms  between 
lid  and  globe  after  burns  or  wounds  of  the  conjunctiva. 
It  is  rarely  seen  except  in  those  who  have  spent  some  years 
in  hot  countries.  The  best  treatment  is,  after  dissecting 
up  the  growth,  to  double  it  inward  upon  ilself,  drawing 
its  apex  into  the  chink  between  sclerotic  and  conjunctiva 
by  means  of  a  deep  suture,  which  is  brought  out  again 
near  tiie  caruncle  ;  or  to  transplant  the  growth  into  a  cleft 
in  the  conjunctiva  below  the  cornea;  excision  or  ligature 
are  less  effi;ctual.  Adhesion  of  swollen  conjunctiva  to  a 
marginal  ulcer  of  cornea  is  the  starting-point  of  pterygium. 
Small  thin  cysts,  sometimes  elongated  and  beaded,  with 
clear  watery  contents,  are  not  uncommon  in  the  ocular 
conjunctiva  near  to  one  of  the  canthi.  They  are  formed 
by  distention  of  vaJved  lymphatic  trunks. 

Dermoid  ttunors  (solid)  of  the  eyeball  are  much  scarcer 
than  the  cystic  dermoids  of  the  eyebrow.  They  are 
whitish,  smooth,  hemispherical,  and  (irm.  They  generally 
lie  in  the  palpebral  fissure  and  are  either  wholly  con- 
junctival and  movable,  or  partly  corneal  and  fixed.     They 
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are  solid,  and  hairs  maj  grow  from  their  eurface.  They 
may  be  combined  with  other  coDgesital  anomalies  of  the 
eye  or  lids.  Tbe  corneal  portion  of  such  a  tumor  cannot 
always  be  perfectly  removed. 

The  Bwelling  in  some  cases  of  epUeleritU  (syphilitic  or 
not)  may  be  mistaken  for  a  tumor  (p.  160). 

A  congenital  fibro-Jalty  growth  sometimea  occurs  in  the 
form  of  a  yellowish,  lobulated,  tongue-like  protrusion  be- 
tween the  !id  and  the  globe,  and  usually  at  the  outer  and 
upper  side  of  the  orbit. 

Cystic  tumors  may  be  met  with  beneath  the  palpebral 
conjunctiva.  The  very  rare  form  known  as  Daoryops  is  a 
bluish  tumor  caused  by  occlusion  and  distenlion  of  a  duct 
of  the  lachrymal  gland  ;  but  other  cystic  conjunctival 
tumors  are  met  with  which  cannot  be  so  explained. 
Fibrous,  and  even  bony  tumors  are  occaaionaily  seen  in 
the  substance  of  the  upper  lid,  perhaps  starting  from  the 
tarsus ;  and  soft  polypoid  growUis  bave  been  met  with  in 
the  sulcus  between  lid  and  globe. 

Ualignant  tamors  arise  much  less  commonly  on  tbe 
front  of  the  eye  than  in  the  choroid  or  retina.  They  may 
be  either  epithelial  or  sarcomatous.  An  injury  ie  often 
stated  to  be  tbe  cause  of  the  growth. 

Epithelioma  may  begin  on  the  ocular  conjunctiva,  in 
which  case  it  remains  movable,  or  at  the  sclero-corneai 
junction,  when  it  quickly  encroaches  on  the  cornea,  infil- 
trates its  superficial  layers  and  becomes  fixed.  It  may  be 
pigmented.  When  such  a  growth  is  not  seen  until  late,  it 
may  perhaps  be  as  large  as  a  walnut,  may  cover  or  sur- 
round the  cornea,  and  present  a  papillary  or  lobulated 
surface.     The  glands  in  front  of  the  ear  may  be  enlarged. 

Sarcoma  in  this  region  may  or  may  not  be  pigmented. 
It  generally  arises  at  the  sclero-corneai  junction,  and  when 
small  the  conjunctiva  is  traceable  over  the  growth.    But 
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io  advanced  cases  it  may  be  impossible  from  the  diuical 
features  to  diagnose  the  nature  of  a  tumor  in  tbis  part. 

Movable  tumors  (epitbeJioma)  not  involving  the  cornea 
may  be  cut  off,  but  are  very  likely  to  recur;  and  recur- 
rence is  fltill  more  likely  in  tbe  case  of  growths  fised  to  tbe 
cornea  or  sclerotic.  Removal  of  the  eyeball  at  an  early 
date,  especially  in  the  case  of  sarcomata,  is  the  best  course 
in  the  majority  of  cases. 

The  lachrymal  eac  is  occaaionally  tbe  seat  of  new  growth, 
which  may  be  mistaken  for  chronic  mucocele. 
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iy  far  tbe  commonest  forma  are  glioma  of  the  retina 
and  sarcoma  of  the  choroid. 

Glioma  of  the  retina  is  a  disease  of  infancy  or  early 
childhood,  the  patients  being  geoerally  under  three  years 
old  when  first  brought  lor  treatment;  it  may,  however,  be 
present  at  birth,  and  is  said  occasionally  to  begin  as  late 
as  the  eleventh  or  twelfth  year.  Glioma  is  very  soft,  com- 
posed of  small,  round  cells  which  grow  from  the  granule 
layers  of  the  retina,  and  it  either  grows  outward,  causing 
detachment  of  the  retina,  or  inward  into  the  vitreous; 
often  several,  more  or  less  separate,  lobules  are  present. 
It  often  fills  the  eyeball  in  a  few  months,  and  then  spreads 
by  contact  to  the  choroid,  and  to  tbe  sclerotic  and  orbit. 
It  is  especially  prone  to  travel  back  along  the  optic  nerve 
to  the  brain  ;  and  it  may  cause  secondary  deposits  in  the 
brain  and  ia  the  scalp,  and  more  rarely  in  distant  parts. 
If  the  eye  be  removed  before  either  the  optic  nerve  or  the 
orbital  tissues  are  infiltrated  the  cure  is  radical,  but  in  the 
more  numerous  cases,  where  the  patient  is  not  seen  till 
what  may  be  called,  clinically,  the  second  stage  {see 
below),  a  fatal  return  in  the  orbit  or  within  the  sktil  is 
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the  rule.  Glioma  aoiuetiraea  occurs  in  both  eyee,  and  in 
Beveral  cliildren  of  tlie  earue  parents. 

The  eartiest  symptom  Is  a  shining  nhitiah  appearance 
deep  in  the  eye,  and  the  eye  is  aonn  noticed  to  be  blind  ; 
as  there  is  neither  pain  nor  redoesB,  advice  is  seldom 
sought  at  this  stage.  T.  is  o,  or  rather  — ,  When  the 
peculiar  appearance  has  becnme  very  striking,  or  the  ej'e 
becomes  painful,  the  child  is  brought.  Id  this  (the  second) 
stage  there  is  generally  some  congestion  of  the  scleral  ves- 
sels, and  a  white,  pink,  or  yellowish  reflection  from  behind 
the  lens  (which  remaioa  clear),  Bteaminesa  of  the  cornea, 
mydriasis,  T.  +,  anterior  chamber  shallow  and  of  uniform 
depth  ;  there  may  be  enlargement  or  prominence  of  the 
eyeball.  Un  examination  by  focal  light,  some  vessels  can 
generally  be  seen  on  the  whitish  background,  and  white 
specks,  indicating  degeneration,  are  aometimes  present. 

In  young  children  the  above  appearances  are  sometimeB 
simulated  by  inflammatory  changes  in  the  vitreous,  with 
detachment  of  the  retina,  the  result  of  spontaneously  ar- 
rested severe  irido-choroiditia  (compare  p.  165).  The  differen- 
tial diagnosis  is  occasionally  very  difficult.  In  these  cases  of 
psexido- glioma  iritic  adhesions  are  usually  present,  T.  is  — , 
the  eye  somewhat  sbronken,  the  anterior  chamber  deep  at 
its  periphery,  whilst  absent  or  shallow  at  the  centre.  There 
is  often  the  history  of  some  illness  with  a  definite  inflamma- 
tiori  of  the  eye  before  the  change  was  seen  in  the  pupil. 
When  in  doubt  the  eye  should  he  excised,  for  there  is 
reason  to  think  that,  exceptionally,  a  true  glioma  may  in- 
flame aud  shrivel  for  a  time,  and  the  nature  of  the  case 
be  thus  obscured  until  too  late,'  when  growth  bas  again 
set  in. 

Barcoma  of  the  choroid  and  ciliary  body  ia  a  growth  of 
late  or  middle  life,  being  rarely  seen   below  the  age  of 
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thirty-five.  The  majority  of  these  tumors  are  ptgmeDted 
(melaDotic),  eome  beiag  qtilLe  black,  others  mottled  or 
streaked.  A  few  are  free  f.'om  pigmeDt.  Siiiue  are 
flpindle-celled  or  mixed,  others  composed  of  rouod  cells; 
some  are  truly  alveolar,  but  Id  many  specimens  there  is 
very  little  connective -tissue  stroma,  and  uo  very  defined 
arrangemcDt  of  the  cella.  These  tumors  are  moderately 
firm  but  friable  ;  some  are  very  vascular,  and  hemorrhages 
often  occur  into  them.  The  tumor  grows  from  a  broad 
base,  and  usually  forms  a  well-defined  rounded  prominence^ 
pushing  the  retina  before  it ;  blood  or  serous  Sold  is  effused 
round  its  base,  so  that  the  retinal  detachment  is  more  ex- 
tensive than  the  tumor.  These  tumors  often  grow  slowly 
so  long  as  they  are  wholly  contained  within  the  eye,  and 
several  years  may  elapse  before  the  growth  passes  out  of 
the  eye  and  invades  the  orbit.  Orbilal  infection  does  not 
usually  occur  till  the  globe  is  filled  to  distention  by  the 
growth;  but  it  may  happen  much  earlier,  the  cella  travel- 
ling out  along  the  sheaths  of  tbe  perforating  bloodvessels 
and  producing  large  extraocular  growths,  while  the  prim- 
ary intraocular  tumor  is  still  quite  small.  The  lymphatic 
glands  do  not  enlarge,  but  there  is  great  danger  of  second- 
ary growths  in  distant  parts,  especially  in  tbe  liver,  a  risk 
not  entirely  absent,  even  when  the  eye  tumor  is  small. 
Hence  early  removal  of  the  globe  is  of  the  utmost  Impor- 
tance, and  a  good,  though  uot  too  confident,  prognosis  may 
be  giveD  when  the  oplic  nerve  and  tissues  of  the  orbit  show 
no  signs  of  disease. 

Symptoms  and  Course, — If  the  case  be'seen  early,  when 
defect  of  sight  is  the  only  symptom,  tbe  tumor  can  often  be 
seen,  and  recognized  by  its  well-defined  rounded  outline, 
some  folds  of  the  detached  retina  often  being  visible  near 
it;  the  pupil, cornea, aud  tension  will  probably  be  natural. 
But  sooner  or  later  the  tumor  in  its  growth  seta  up  symp- 
toms of  acute  or  subacute  glaucoma,  and  sometimes  iritis 
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Bubeequently  eecoudary  cataract  forniB,  It  is  in  this  glaii- 
comatoiiB  (second)  stage  that  relief  is  usually  sought. 
Unless  sofue  part  of  the  tumor  happen  to  be  visible  out- 
side the  sclerotic,  or  project  into  the  anterior  chamber,  a 
positive  diagnosis  will  often  now  be  impossible,  owing  to 
the  opacity  of  the  media  ;  although  by  exclusion  we  roay 
often  arrive  at  great  probability.  If  the  eye  be  left  aloDe, 
or  iridectomy  be  performed,  glaucomatous  attacks  aiid 
pain  will  recur,  and  the  eye  will  enlarge  and  gradually  be 
disorganized  by  the  increasing  growth,  which  will  then 
quickly  fill  the  orbit  and  fungate.  But  sometimes  a  de- 
ceptive period  of  quiet  follows  the  glaucomatous  attack  ; 
even  decided  shrinking  and  softening  of  the  eye  may  occur; 
but  the  growth  will  sooner  or  later  make  a  fresh  start  and 
become  apparent.  It  is  chiefly  in  very  old  patleols  that 
this  slow  course  is  noticed.  Sarcoma  is  especially  likely 
to  form  in  eyes  previously  injured,  or  already  shrunken 
from  disease. 

Thus  it  is  apparent  that  in  a  majority  of  casee  of 
choroidal  tumor  we  can  only  guess  at  the  truth.  We  sus- 
pect a  tumor  and  urge  excision  in  the  following  cases:  (1) 
When  an  eye  that  has  been  for  some  time  failing  or  blind 
from  deep-seated  disease  becomes  painful,  congested,  and 
glaucomatous  (there  being  no  glaucoma  of  the  other  eye), 
and  particularly  if  there  be  secondary  cataract  (see  p.  288). 
(2)  Similar  eyes  with  nornml  or  diminished  tension  are 
best  excised  as  possibly  containing  tumor.  (3)  In  extensive 
detachment  of  retina  coufioed  to  one  eye,  without  history 
of  injury  or  evidence  of  myopia,  the  patient  should  be 
warned,  or  the  eye  excised,  according  to  circumstances. 

In  all  cases  of  suspected  glioma  or  sarcoma  the  eye 
should  be  opened  at  once,  and  if  a  tumor  be  found  the  cut 
end  of  the  optic  nerve  of  the  excised  eye  should  be  care- 
fully looked  at ;  if  this  be  pigmented  or  thickened,  another 
piece  should  be  at  once  removed,  and  the  orbit  searched  by 
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the  finger  for  evidence  of  growth ;  the  surface  of  the  eye 
ehould  atao  be  carefully  examiDed  for  external  growClis, 
Wheu  iofection  of  the  nerve  or  orbit  is  euapected  the  orbit 
ehould  be  cleared  out  and  chloride  of  zinc  paste  applied 
(aaat  p.  313). 

Tnbercalar  growths  of  large  size  may  occur  in  the 
choroid  or  iris.  The  diagnosia  may  be  uncertain  till  after 
excision,  end  the  treatment  ditters  in  no  way  from  that  of 
malignant  growths.  The  patients  are  generally  children. 
Iritis  and  acute  inflammatory  symptoms  are  much  com- 
moner than  in  the  cases  of  malignant  growth  ;  there  is 
often  great  congestion  and  T.  is  usually  either  n.  or — ■  (nee 
p.  217> 

Tumors  of  the  iris  are  rare.  Melanotic  as  well  as  un- 
pigmented  sarcomata  are  occasionally  met  with.'  Seba- 
ceous or  epithelial  tumors  are  also  seen  ;  they  are  nearly 
always  the  result  of  transplantation  of  epithelium,  or  of  a 
hair,  into  the  iris  through  a  perforating  wouud  of  the 
cornea.  In  rare  cases  cystic  tumors  with  thin  walls  are 
formed,  connecled  with  the  posterior  surface  of  the  iris, 
particularly  in  eyes  which  have  been  operated  on  for 
cataract. 

The  term  granuloma  has  been  applied  to  several  forma 
of  non-malignant  tumor  of  the  iris,  some  of  which  were 
large  tubercles,  some  syphilitic  gummala,  and  some  true 
granalation  tissue  following  wounds.  These  forma  are  all 
u§ually  accompanied  by  iritis. 

C,  Tumors  of  the  Orbit,  see  Chapter  XX. 
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INJUaiKS,    DIBBASBS,    AND    TUMORS    OP   THE    ORBIT. 

(1)  CoatoBion  and    Concussion  Injuries. — Srui»ing  of 

the  ey^lida  from  direct  blows  ("  black  eye " )  may  usually 
vith  care  be  diatiDguisbed  from  the  deeper  extravasation 
following  fracture  of  the  malls  of  the  orbit.  In  ordinary 
"  black  eye "  the  ecchynioslB  conies  very  quickly  and  re- 
raaina  superficial,  and,  if  it  affect  either  the  palpebral  or 
ocular  conjunctiva,  does  not  pass  far  back.  The  ecchy- 
mosis  following  fracture  of  the  orbital  plate  of  the  frontal 
bone  conies  more  gradually,  is  deep-seated,  often  entirely 
beneath,  rather  than  in,  the  skin  and  conjunctiva,  dimin- 
ishes in  density  toward  the  front  and  borders  of  the  lids, 
and  when  considerable,  causes  proptosis.  But  if  a  fracture 
involve  the  rim  of  the  orbit,  the  above  characters  are 
likely  to  be  mixed  and,  therefore,  misleading. 

Fracture  of  the  inner  wall  of  the  orbit  into  the  noae,  the 
sinuses  opening  into  it,  or  the  nasal  duct,  is  oflen  followed 
by  empkygema  of  Ike  orbital  cellular  lisme.  This  can  occur 
only  when  the  mucous  membrane  is  torn.  The  emphy- 
sema comes  on  quickly  from  "blowing  the  nose,"  and  is 
shown  by  a  soft,  whitish,  doughy  swelling  of  the  lids, 
which  crepitates  finely  under  the  finger  ;  the  globe  is  tnure 
or  less  protruded  and  its  movements  limited.  The  emphy- 
sema disappears  in  a  few  days  if  the  lids  be  kept  bandaged. 
These  fractures  are  usually  caused  by  blows  over  the  inner 
angle  of  the  orbit,  but  occasionally  by  blows  on  the  malar 

Partial  ptosis  is  an  occasional  result  of  blows  upon  the 
upper  lid.     It  is  generally  accompanied    by  paralysis  of 
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accommodation  and  dilatation  of  the  pupil,  and  it  seldom 
lasts  more  than  a  few  weeks.  Ocular  paralyeiB  following 
injury  to  head  (jee  Chap.  XXII.). 

(2)  Orbital  abscefls  and  orbital  oellnlitis  may  follow 
injurieB,  but  are  often  of  apparently  epontaneoua  origin. 
Cellulitis  may  spread  to  the  orbit  from  the  face  in  erysip- 
elas^ from  the  throat  in  severe  tonsillitis,  or  from  the  socket 
of  au  inflamed  tooth.  Difl'used  acute  inSaramatioo  of  the 
cellular  tissue  is  difficult  to  distinguish  from  acute  orbital 
abscess,  since  in  both  there  are  the  signs  of  deep  inflamma- 
tion, with  displacement  of  the  eye  and  limitation  of  its 
movements,  chemosis  of  the  conjunctiva,  and  brawny  swell- 
ing and  redness  of  the  lids.  An  acute  abscess  soon  poinls 
between  the  globe  and  some  part  of  the  rim  of  the  orbit, 
but  even  in  cellulitis  the  swelling  may  be  greater  at  some 
one  part,  and  give  rise  to  a  feeling  deceptively  like  fluc- 
tuation. 

Orbital  abscess  may  be  so  chronic  as  to  simulate  a  solid 
tumor  until  the  pus  nears  the  surface  ;  even  then  an  ex- 
ploratory incision  may  be  needed  to  set  the  ijuestion  at 
rest.  Abscess  of  the  orbit,  whether  acute  or  chronic,  is 
very  often  the  result  of  periostitis,  and  a  large  surface  of 
bare  bone  is  often  found  with  the  probe. 

In  acute  cases,  as  soon  as  fluctuation  is  certain,  an  inci- 
sion is  to  be  made  with  a  narrow,  straight  knife,  generally 
through  the  skin,  or,  if  practicable,  through  the  conjunc- 
tiva. As  tbe  pus  is  otlen  curdy,  it  is  best  not  to  use  a 
grooved  needle.  Chrouic  coses  of  doubtful  nature  may  be 
watched  for  a  time.  It  may  be  necessary  to  go  deeply  into 
the  orbit,  either  with  the  knife,  probe,  or  dressing  forceps, 
before  matter  is  reached.  A  drainage-tube  should  be  in- 
serted if  the  abscess  be  deep.  The  proptosis  does  not 
always  disappear  when  the  abscess  is  opened,  for,  in  addi- 
tion to  hemorrhage  caused  by  the  operation,  there  may  be 
much  thickening  of  the  tissues.     Sight  may  be  injured  or 
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Io0t  by  stretching  of,  or  pressure  od,  ttie  npde  nerve,  uid 
the  corDea  may  loee  seoMtioo,  and  ulcerate,  from  dam^e 
to  the  ciliary  nerves  befatod  the  globe. 

Thrombosis  of  the  cavemoue  eJaas  which  may  result 
from  Beveral  causes,  prodnces  local  symptoms  which  it  is 
difficult,  often  jiupossible,  todistinguiehfrom  those  of  cellu- 
litie  beginning  in  or  limited  to  the  orbit.  The  thrombosis, 
however,  often  spreads  to  the  other  caveroous  sinaa,  and 
the  other  orbit ;  and  in  any  case  it  produces  tbe  gravest 
head  symptoms  which,  as  a  rule,  end  falally  in  a  short 
time.'     Cases  taking  this  course  are  not  ophthalmic. 

The  lachrymal  gland  is  but  seldom  the  seat  of  inflamma- 
IJon  or  abscess.  In  chronic  cases  the  enlarged  gland  is  dis- 
tinctly felt  projecting,  and  can  generally  he  recognized  hy 
iis  well-deQned  and  lobulated  border ;  but  the  enlargement 
cannot  always  be  distinguished  from  that  caused  by  a  mor- 
bid growth  in  the  gland,  or  corresponding  part  of  ihe  orbit, 
la  acute  Inflammation  there  are  the  usual  signa,  local  heat, 
teuderuesa,  and  pain,  with  swelling,  which  may  obscure  the 
boundaries  of  the  gland.  If  the  enlargement  be  great,  the 
eyeball  is  displaced,  and  the  ocuio-palpebral  fold  of  the 
conjunctiva  in  front  of  the  gland  is  pushed  downward,  and 
projects  more  or  less  between  the  lid  and  the  eye.  When 
an  abscess  forms,  it  usually  points  to  the  akin,  and  should 
seldom  be  opened  from  tbe  conjunctival  surfaca.  If  it  be 
allowed  to  burst  Bpontaneously  through  tbe  skin,  a  trouble- 
some fistula  may  follow.  A  little  abscess  sometimes  forms 
in  one  of  the  separate  anterior  lobules  of  the  gland.  There 
is  limited  swelling  and  tenderness  of  the  lid  at  tbe  upper- 
outer  angle,  not  passing  back  beneath  the  orbital  rim.  The 
niwcess  points  through  the  conjunctiva,  above  the  outer  end 
of  the  tarsal  cartilage,  and  is  thus  distinguished  from  a  sup- 
purating Meibomian  cyst. 

'  An  bill"  ijojfli  oil  till.  litllB  kiu»n  Biiljecl  kui  jusl.  bwu  coniuiiiDi.'uU'd  I^  1l»- 
liI.lill,i.lniDln«lc.l  Suui"ly  hj  Dr.  SMns)'  ruuplaarl  (Oi'Lolier.  1888). 
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^)  Wounds. — Wouada  of  the  eyelids  need  no  special 
treatment,  bey oud  very  careful  appoaition  by  autures,  Bome- 
tiiuee  with  a  Email  harelip  piD,  so  as  to  eecure  primary  and 
accurate  union.  Lacerated  vvounds  of  the  ocular  coajunc- 
tiva,  if  extensive,  need  a  few  fine  sutures,  aud  they  seldom 
lead  to  any  deformity.  When  a  rectus  tendon  has  been 
turn  through  I  have  never  succeeded  in  getting  the  ends  to 
unite. 

Penetrating  wounds  tlirongh  the  lids  or  conjonctiva, 
which  pass  deeply  into  the  orbit,  may  be  much  more  aeri- 
oils  than  they  appear  at  tirst  night,  since  the  wounding  body 
may  have  caused  fracture  of  the  orbit,  and  damage  to  the 
brain -membranes,  or  a  piece  of  the  wounding  iustrument 
may  have  been  broken  off  and  lie  embedded  in  the  roomy 
cavity  of  the  orbit,  without  at  first  exciting  disturbance  or 
causing  displacement  of  the  eye.  Siime  extraordinary 
cases  are  on  record,'  in  which  very  large  foreign  bodies 
have  lain  in  the  orbit  for  a  limg  time  undetected.  The 
optic  nerve  is  occasionally  turn  across  without  damage  to 
the  globe.  Every  wound  of  the  eyelids  or  conjunctiva 
should,  therefore,  be  carefully  explored  with  the  probe, 
and,  whenever  possible,  the  instrument  which  caused  the 
wound  should  be  examined. 

When  a  foreign  body  is  suspected  or  kuowu  to  be  firmly 
embedded,  and  is  not  removable  through  the  original 
wound,  it  is  generally  best  to  divide  ihe  outer  canthus, 
and  prolong  the  incision  into  the  conjunctiva;  in  some 
cases  an  incision  through  the  skin  over  the  margiii  of  the 
orbit,  at  the  situation  of  the  foreign  body,  will  l>e  prefer- 
able. Single  shot  corns,  embedded  and  causing  no  aymp- 
tome,  should  not  be  interfered  with  unless  they  can  be 
easily  reached. 

Wounda  of  the  orbit,  by  gunshot  or  other  explosives, 
when  extensive  and  caused  by  numerous  shots  or  frag- 
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luenU  of  sand,  gravel,  etc.,  driven  icto  the  tissues,  are,  of 
course,  eeriuus,  particularly  if  the  eyeball  itself  he  injured. 
Such  inJurieB  may  cause  tetanus. 


II 


Tumors  of  the  Orbit. 

A  tumnr  of  any  notable  size  ill  the  orbit  always  causes 
protrusion  of  the  eye  (proptosis),  with  or  without  lateral 
displacement  and  limitatiou  of  its  tnuvement.  As  a  rule, 
there  are  no  inflammatory  aymptoms.  An  exact  diagnosis 
of  the  seat,  attachment,  and  nature  of  an  orbital  tumor  is, 
of  course,  often  impossible  before  operating;  and  it  may 
be  further  observed  that  there  has  occasionally  been  great 
difficulty  in  deciding  whether  the  symptoms  pointed  to  a 
tumor,  or  to  some  form  of  chronic  hypertrophy  of  cellular 
tissue  or  quiet  gummatous  inflammation. 

A  tumor  in  the  orbit  may  originate  in  some  of  the  looee 
orbital  tissues,  in  the  lachrymal  gland,  in  the  periosteum, 
upon  or  within  the  eyeball,  or  from  the  optic  nerve  ;  or  it 
may  have  encroached  upon  the  orbit  from  one  of  the  neigh- 
boring cavities.  Fluctuating  tumors  in  the  orbit  may  be 
cystic  or  ill-defined,  and  may  or  may  not  pulsate.  Solid 
tumors  in  the  orbit  may  be  movable,  or  be  fixed  by  broad 
attachments  to  the  wall  of  the  cavity.  Sight  is  oflen  dam- 
aged or  destroyed  in  the  corresponding  eye  by  compreasiun 
or  infiltration  of  the  optic  nerve. 

(1)  Distention  of  the  &ontaI  siniiB  by  retained  mucus 
causes  a  well-marked,  flsed,  usually  very  chronic  awelliog, 
not  adherent  to  the  skin,  at  the  upper-inner  angle  uf  the 
orbit  above  the  lendo  oculi  Hard  at  first,  it  fluctuates 
when  the  bony  wall  has  been  absorbed.  Its  course  is  usu- 
ally slow,  but  acute  suppuration  may  supervene,  and  the 
swelling  be  mistaken  for  a  lachrymal  abscess  (p.  101}. 
There  is  generally  a  remote  history  of  injury.  The  aim  of 
treatment  is  to  reestablish  the  opening,  closed  probably  as 
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the  reault  of  fracture,  between  the  floor  of  the  sinus  and 
the  nose.  The  most  prominent  part  of  the  swelling  ia  freely 
opened  ;  a  (inger  is  then  passed  up  the  nostril  and  the  floor 
of  the  ainua  perforated  on  the  finger  by  a  scissor  or  trocar 
passed  from  above  through  the  incision.  A  setoD  or  drain- 
age-tube is  then  passed  through  the  hole,  brought  out  at 
the  nostril,  and  must  be  worn  for  several  weeks  or  months. 

(2)  Pedunculated  ivory  exostoses  aometimes  grow  from 
the  walls  of  the  same  sinus  or  its  neighborhood  ;  be^iiming 
early  in  life  they  increase  very  slowly,  cause  absorption  of 
their  containing  walls,  and  often  in  the  end  undergo  spon- 
taneous necrosis  and  fall  out.  Their  removal  while  still 
fixed  is  very  difficult  and  dangerous,  owing  to  the  prox- 
imity of  the  dura  mater. 

(3)  Tumors  encroaching  on  one  or  both  orbits  from  the 
base  of  the  skull,  the  antrum,  the  nasal  cavity,  or  the  tem- 
poral fossa,  generally  admit  of  correct  diagnosis. 

The  suspicion  of  tumor  on  the  inner  or  lower  wall  of  the 
orbit  should  always  lead  to  an  examination  of  the  palate, 
pharyns,  and  teeth,  of  the  permeability  of  each  nostril,  of 
the  functions  of  the  cranial  nerves,  of  the  state  of  the 
glands  behind  the  jaw  on  both  sides,  and  to  an  inquiry  as 
to  epistaxis  or  discharge  from  the  nose. 

(4 )  Pslsatin^  tumors  of  the  orbit  and  cases  of  proptosis 
with  pulsation  are  in  miist  cases  due  to  a rterio- venous  in- 
tercommunication in  the  cavernous  sinus,  in  consequence 
of  which  the  ophthalmic  vein  and  its  branches  become 
greatly  distended  with  partially  arterialized  blood.  In  a 
large  proportion  the  symptoms  follow  rather  gradually 
after  a  seyere  injury  to  the  head.  In  others  they  come  on 
suddenly  with  pain  and  noises  in  the  head,  without  appar- 
ent cause,  and  these  idiopathic  cases  are  usually  in  senile 
persons,  In  several  examples  of  both  forms  a  communica- 
tion has  been  found,  post-mortem,  between  the  internal 
carotid  artery  and  the  cavernous  sinus,  the  result  of  wound 
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from  fivctnre  of  the  bue  of  tfce  aknil  in  the  traui 
cue*.  «ad  of  nipUiK  of  ao  aoeoriani  in  the  idiopaithii 
Tti«  typicsl  (jvptoBtf  u«  |»iofi(«eia,  with  cfaemosis,  pulsa- 
ttoD  of  th«  ejefaaU,  pualjais  of  orbits]  oervea,  a  soft  pul- 
BfttiDg  UiBior  aader  th«  iooer  part  of  the  orbital  arch,  and 
a  broiL  A  bmit  with  proptoetd  and  coDJunctival  awelliDg 
may  be  prfseot,  without  demoDstrable  tumor  or  pulsation. 
Ligalore  of  the  common  carotid  has  been  practised  vith 
good  reeulta  in  a  large  number  of  cases;  subsequent  exci- 
sion of  the  eye  and  evisceration  of  the  orbit  for  a  dangerous 
return  of  symptoms  in  one  or  two.  An  unruptured  aneu- 
rism of  the  ioternal  carotid  does  not  cause  the  symptoms 
just  described.  Aneurism  of  the  intraorbital  arteries  aod 
arterio-venous  communications  in  the  orbit,  if  they  occur, 
are  excessively  rare.  Erectile  tumors,  well-defined  and 
eeparable,  but  not  causing  decided  pulsation,  are  sometimes 
met  with  in  the  orbit,  and  can  be  dissected  out. 

(b)  A  fluctuating  tumor  which  does  not  pulsate,  is  not 
inflamed,  and  not  connected  with  the  i'rontal  sinus,  may  be 
ft  chronic  orbital  abscess  (p.  SUT),  an  hydatid,  or  a  cyst 
containing  blnody  or  other  fluid  and  of  uncertain  origin. 
An  exploratory  puucturc  should  be  made  after  sufficiently 
watching  the  case,  and  the  further  treatment  must  be  con- 
ditional. Perfectly  clear,  thin  fluid  probably  indicates  an 
hydatid,  and  in  this  case  the  swelling  is  likely  to  return 
after  a  puncture  and  the  cyst  will  need  removal  through  a 
free  opening.  The  echinococcus  hydatid  oflen  contaius 
daughter- cysts,  some  of  which  escape  puncture.  Suppura- 
tion may  take  place  around  any  species  of  hydatid. 

(0)  Examination  leads  to  the  diagnosis  of  a  solid  tunwr 
UmUed  to  tlie  orbU.  We  must  try  to  determine  whether  the 
growth  began  in  the  eyeball  or  optic  nerve,  or  in  some  of 
the  surrounding  tissues.  We  therefore  examine  the  globe 
for  symptoms  of  intraocular  tumor  (p.  301}. 

Solid  growths  independent  of  the  eyeball  may  arise  as 
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follows:  (a)  Fiomlh&perioileum;  these  are  firmly  attached 
by  a  broad  baae,  are  generally  malignant,  and  seldom 
admit  of  aucceaaful  removRl.  (b)  The  lachrymal  gland 
{compare  p.  308)  may  be  the  seat  of  various  morbid 
growths,  including  carcinoma;  a  great  part  of  the  growth 
is  in  the  position  of  the  gland,  and  ouii  be  exploreii  by  the 
finger.  Although  such  a  growth  is  often  attached  firmly 
to  the  orbital  wall,  its  position,  lobulatetl  outline,  and  weil- 
defioed  boundary  will  often  lead  to  a  correct  diagnosis. 
Tumors  of  the  lachrymal  gland  should  always  be  removed 
if  they  are  increasing,  for  we  can  never  feel  sure  that  they 
are  innocent,  (c)  Solid  tumors  originating  in  some  of  the 
softer  orbital  tissues,  especially  the  form  known  as  cylin- 
droma, or  plexiforra  sarcoma,  occur  more  rarely,  {d) 
Tumors  of  the  optic  nerve,  usually  myxomatous,  occur, 
though  rarely;'  they  generally  cause  neuro-retinitis  and 
blindness,  but  no  alaolutely  pathognomonic  symptoms; 
they  may  sometimee  be  extirpated  without  removing  the 
globe. 

When  an  orbital  tumor  is  found  during  operation  to  be 
adherent  to  bone  or  to  infiltrate  the  soft  part«,  chloride  of 
zinc  paste  ( F.  21)  should  be  applied  on  strips  of  lint,  either 
at  once,  or  the  next  day  when  oozing  has  ceased.  If  the 
periosteum  be  affected  it  is  to  be  stripped  off,  and  the  paste 
applied  to  the  bare  bone,  Hemorrhage  from  the  depth  of 
the  orbit  can  always  be  controlled  by  perchloridc  of  iron 
and  a  firm,  graduated  compress. 

In  every  case  of  suspected  primary  orbital  tumor  the 
question  of  syphilis  must  be  carefully  gone  into;  although 
neither  periosteal  nor  cellular  nodes  are  common  in  the 
orbit,  both  are  known  to  occur  and  to  disappear  under 
proper  treatment. 
I  SffiTvi  may  occur  on  the  eyelids,  and  in  the  orbit,  and 
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implic&te  the  conjunctiva,  both  of  the  lida,  and  eyeball. 
Deep  D!Bvi  may  degenerate,  and  become  partly  cystic. 

Dermoid  tnmora  (^cystic)  are  not  uncomraoD  at  the  outer 
end  of  the  eyebrow  ;  more  rarely  they  occur  near  the 
canthua.  l->ying  deeply,  beneath  the  orbiculam,  they  are 
not  adherent  to  the  skio,  like  sebaceous  cysts;  the  sub- 
jacent bone  is  sometimes  hollowed  out.  They  often  grow 
faster  than  the  surrounding  parts,  and  should  then  be 
extirpated,  the  thin  cyat  wall  being  carefully  and  com- 
pletely removed  through  an  incision  parallel  with,  and 
situated  in,  the  eyebrow.  They  usually  contain  sebaceous 
matter  and  short  hairs ;  occaaionally,  clear  oil. 


CHAI'TEE   XXI. 


ERROKS    OF    RRFRAOTI'JN    AND    ACrOMMOHATION. 

As  stated  at  p.  25,  §  19,  when  the  length  of  the  eye  is 
normal,  aDd  the  accommodation  relaxed,  only  parallel  rays 
are  focussed  on  the  retina,  and  conversely,  pencils  of  rays 
emerging  from  the  retina  are  parallel  on  leaving  the  eye 
(Fig.  103,  and  p.  17,  5S  U  and  12),  and  thia,  the  condition 


of  the  normal  eye  in  dietant  viaion,  is  called  emmetropia 

(E.),     All  permanent  departures  from    the  condition  iu 


which,  with  relaxed  accommodation,  the  retina  lies  at  thi 
principal  fooue,  are  known  collectively  as  ametropia. 


i 


In  E.  raya  fVoiii  any  near  object — e.  g.,  divergent  r 
from  Ob  Fig.  ll)4,  are  fbcuased  behind  the  retina  at  cf, 
every  conjugate  focus  being  beyond  the  principal  focua 
(p.  19,  §  Vi).  Reaching  the  retina  before  focussing,  such 
rays  will  form  a  blurred  image,  and  the  object  Ob  will, 
therefore,  be  seen  dimly.  But  by  using  accommodation 
the  convexity  of  the  cryetalline  lens  can  be  increased  and 
itB  focal  length  shortened,  bo  as  to  make  the  conjugate 
focus  of  Ob  coincide  exactly  with  the  retina  (cf,  Fig.  105). 
Under  this  condition  the  object  Ob  will  be  clearly  aeen, 


whilst  the  focus  of  a  distant  object,  which  in  Fig.  104  was 
formed  on  the  retina,  will  now  He  in  front  of  it  (f.  Fig.  105), 
and  the  distant  object  will  appear  indistinct  The  nearest 
point  of  distinct  vision  {p)  and  the  farthest  (r)  have  been 
defined  at  p.  36. 

Myopia  (M.), 

In  Fig.  104,  if  the  retina  were  at  cf  instead  of  at  f,  a 
clear  image  would  be  formed  of  an  object  at  Ob,  without 
any  effort  of  accommodation,  whilst  objects  farther  otl' 
would  be  foeuBsed  in  front  of  the  retina.  This  state,  in 
which  the  posterior  part  of  the  eyeball  is  too  long,  so  that, 
with  the  accommodation  at  rest,  the  retina  lies  at  the  con- 
jugate  focus  of  an  object  at  a  comparatively  small  distance, 
^^u  called  Short  Sight  or  Myopia  (M.)  {A^ial  Myopia). 
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In  Fig.  106  ihe  inner  line  at  r  is  the  retina,  aod  f  the 
priucipa!  focusof  the  lena-syatera — i.e.,  the  position  nf  the 
retJQa  in  the  normal  eye.  Rays  emerging  from  k  will,  on 
leaving  the  eye,  be  convergent,  and,  meeting  at  the  con- 
jugate focus  r',  will  form  a  clear  image  in  the  air.     Con- 


versely, an  object  at  r'  will  form  a  clear  image  on  the 
retina  (r)  (compare  Figs.  10  and  12).  The  image  of  every 
object  at  a  greater  distance  than  r'  wil!  be  formed  more  or 
less  in  front  of  it,  and  every  Buch  object  must,  therefore, 
be  seen  indistinctly,  But  objects  nearer  than  r'  will  be 
Been  clearly  by  exerting  accommotiation,  just  aa  in  the 
normal  eye  (Figa.  104  and  105). 

In  M.  the  indistinctness  of  objects  beyond  the  far  point 
(r)  is  lessened  by  partially  closing  the  eyelids.  This  habit 
is  often  noticed  in  short-sighted  people  who  do  not  wear 
glasses,  and  from  it  the  word  myopia  is  derived. 

The  distance  of  r  (r'.  Fig.  106)  from  the  eye  wilt  de- 
pend on  the  distance  of  its  conjugate  focus  R — i.  e.,  upon 
the  amount  of  elongation  of  the  eye.  The  greater  the 
distance  of  r  beyond  f,  the  less  will  be  the  distance  of  its 
conjugate  focus  r'  (  =;  r) ;  in  other  words,  the  higher  will 
be  the  M.,  and  the  more  indistinct  will  distant  objects  be. 
If  the  elongation  of  the  eye  be  very  slight,  a  nearly  coin- 
ciding with  F,  r'  (  =  T)  will  be  at  a  much  greater  distance 
(amvpaTc  p.  19,  §  16),  and  distant  objects  will  be  less  indis- 
tinct.    Ab  the  retinal  images  formed  in  a  myopic  eye  are 
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larger  than  norniBl  (p.  26),  myopic  persons  can  distingnieb 
Biaaller  objeats  at  the  same  distance  than  those  with  normal 
eyes. 

HvMPTOMB  OK  M. — In  low  degrees  tiie  patient's  com- 
plaint is  that  he  cannot  see  distant  objects  clearly ;  ia 
nimlerate  tind  high  degrees  it  ia  rather  that  he  can  see  dis' 
tinctly  only  when  things  are  held  very  close,  for  objects  a 
few  feet  ofl'  are  so  indistinct  that  many  such  persons  neglect 
them.  AduJU  often  tell  ua  that  their  distant  sight  was 
good  till  about  eight  or  ten  years  of  age,  that  it  then  began 
to  shorten,  and  that  the  defect  after  increasing  fur  several 
years  at  length  became  stationary. 

In  high  degrees  of  M.  the  patient  is  apt  to  complain  of 
special  difficulty  in  seeing  at  night,  probably  because:  (1) 
the  mobility  of  the  eye  being  below  normal,  the  Geld  of 
fixation  (p.  43)  is  diminished,  and  (2)  the  elongation  of 
the  eye  by  altering  the  position  of  the  retina  leads  to  some 
narrowing  of  the  field  of  indirect  vision  (p.  31).' 

In  many  cases,  no  other  complaint  is  made;  but  io  a 
certain  number  complications  are  present.  There  is  often 
intolerance  of  light,  an  additional  cause  for  the  half-closed 
lids  and  frowning  expression  so  often  noticed.  Aching  of 
the  eyes  is  a  very  common  and  troublesonie  symptom,  and 
is  especially  frequent  if  the  M.  is  increasing;  it  ia  often 
brought  im,  and  always  made  worse,  by  overuse  of  the 
eyes,  but  sometimes  it  is  very  troublesume  when  quite  at 
rest,  and  even  in  bed  at  night.  One  or  both  internal  recti 
otlen  act  defectively,  so  that  convergence  of  the  optic  axes 
for  near  vision  becomes  difficult,  painful,  or  impossible,  and 
various  degrees  of  divergent  strabismus  result;  this  occurs 
oftenest,  but  by  no  means  only,  in  the  higher  degrees  of  M. 
where  r  is  so  near  that  binocular  vision  involves  a  strong 
effort  of  convergence.     When  this  "  muscular  asthenopia," 
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or  "insufficiency  of  the  internal  recti,"  is  alight  or  inter- 
mittent it  causes  indistinctuesa,  or  "  dancing  "  of  tbe  print, 
and  Bometimee  actual  diplopia,  besides  the  other  discom- 
forts above  mentioned  ;  but  diplopia  is  seldom  present  when 
a  constant  divergent  squint  has  been  established. 

[.   is  niso  partly  due  to  the 
n  of  [he  ciliary  muecles  and 


The  lower  degrees  of  M.  are  sometimes  accompanied  by 
involuntary  contraction  of  the  ciliary  muscle  (_"  spasm  of 


iccommodation  ")  by  which  M.  is  temporarily  increased  ; 
Lud  the  habitual  approximatioa  of  objects  which  thus  be- 


comes necessary,  is  one  cause  of  still  further  elongatio 
the  eye  and  increase  of  the  structural  M.   Floating  specks 
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(mttsea  volilanleg,  p.  269)  are  especially  common  and 
troublesome  in  myopia. 

Objective  sigm  and  complications, — In  high  degrees  of  M, 
the  sclerotic  is  enlarged  in  all  directions  (Fig.  107)  ;  the 
eye  being  too  large  often  looks  too  prominent  and  its  move- 
ments are  somewhat  impeded.  But  apparent  prominence 
of  the  eye  may  depend  on  many  other  causes  (p.  48,  14). 

The  esieteuce  of  M.  is  made  certain  by  the  ophthal- 
moscope in  fourdifferent  ways  :  (1)  By  direct  examination, 
the  image  of  the  fundus  formed  in  the  air  (Fig.  106)  is 
clearly  visible  to  the  observer,  if  he  be  not  nearer  to  it 
than  bis  own  near  point.  The  image  is  inverted  and  mag- 
nilied,  the  enlargement  being  greater  the  further  it  is 
formed  from  the  patient's  eye — i.  e.,  the  lower  the  M.  (p. 
22,  S  17).  For  very  low  degrees  this  test  is  not  easy  to  use, 
because  of  the  great  distance  (3'  or  4'  e.  g.)  that  must  in- 
tervene between  observer  and    patient;    but  it  is  easily 
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applied  if  the  image  be  not  more  than  2*  in  front  of  the 
patient  (p.  77,  2). 

(2)  By  indirect  examination  tha  disk  in  M.  appears 
Bmaller  than  usual.  If,  now,  the  object  lens  be  gradually 
withdrawn  from  the  patient's  eye,  the  disk  will  seem  to 
grow  larger.  This  appearance,  which  depends  on  a  real 
increase  in  the  size  of  the  aerial  image,  is  less  evident  the 
lower  the  M.  (Fig.  109,  c). 

(3)  By  direct  examination  no  clear  view  of  the  fundus 
is  obtained  if  the  distance  between  patient  and  observer  be 
less  than  that  between  patient  and  inverted  aerial  Image 
(Figs.  33  and  106,  b')  ;  and  as  r'  is  in  front  of  the  myopic 
eye,  the  image  will  always  be  invisible  if  the  observer  go 
close  to  the  patient.  Hence,  if  on  going  close  to  the  patient 
the  observer  cannot,  either  by  relaxing  or  using  his  accom- 
modation (see  p.  78),  see  any  details  of  the  funduE  clearly, 
the  patient  is  myopic  (opacities  of  the  media  being,  of 
course,  excluded).  This  test  is  applicable  to  all  degrees  of 
M.,  accommodation  being  completely  relaxed. 

(4)  By  retinoscopy  with  concave  mirror  (p.  82),  the 
shadow  obtained  on  rotating  the  mirror  moves  in  the  direc- 
tion of  rotation.  The  tests  (1),  (2),  and  (4)  are,  on  the 
whole,  most  generally  useful  for  beginners. 

In  a  large  proportion  of  cases,  the  elongation  of  the  eye 
causes  atrophy  of  the  choroid  on  the  side  of  the  optic  disk 
next  to  the  y.  s.  (the  apparent  inner  side  in  indirect  exami- 
nation). This  atrophy  gives  rise  to  a  crescentic  patch  Fig. 
108)  of  yellowish-white  or  grayish  color,  whose  concavity 
is  formed  by  the  border  of  the  disk,  whilst  its  convex  side 
curves  toward  the  y.  s. ;  it  is  known  as  a  "  myopic  crescent," 
also  as  a  "posterior  staphyloma"  (p.  214),  because  it  indi- 
cates a  localized  bulging  of  the  sclerotic  (Fig.  107).  It 
varies  in  size  from  the  narrowest  rim  to  an  area  several 
times  that  of  the  disk,  and  may  form  a  zone  entirely  sur- 
rounding the  disk  (Fig., Ill),  instead  of  a  crescent;  there 


may  sIho  be  several  spots  of  atrophied  or  thJoned  choroid, 
beyond  the  bounds  uf  the  creacent,  and  tbeee  are  apt  to 
occur  in  horizontal  Hues  near  the  y.  e.    Gstensive  choroidal 
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changes  are  generally  assumed  to  be  the  result  of  choroiditis 
("Myopic  Clioroiditis")  (p.  215j.  As  a  rule,  the  higher 
the  M.  the  more  extensive  are  the  choroidal  changes,  but 
the  relation  is  by  no  means  conatant,  and  occasionally  even 
in  high  degrees  we  6nd  no  crescent.  Hemorrhages  may 
occur  from  the  choroid  in  the  same  region,  and  leave  some 
residual  pigment  (pp.  208  and  215).  Owing  to  the  steep- 
ness of  the  bulging,  the  disk  is  often  tilted,  and  appears 
oval,  because  seen  at  "three-quarter  face"  instead  of  "full 
face"  (Fig.  110).  It  is  sometimes  very  pale  on  the  aide 
next  the  y,  s.  when  the  staphyloma  is  large. 

There  is  In  M.  a  great  liability  to  liquefaction  of,  and 
the  formation  of  opacities  in,  the  vitreous,  and,  still  worse, 
to  detachment  of  the  retina.  A  large  proportion  of  all 
retinal  detachments  occur  in  myopic  eyes.  A  blow  on  the 
eye  sometimes  appears  to  have  caused  the  detachment, 
though  oiten  not  until  after  a  considerable  interval.  In 
high  degrees  of  M.  the  lens  frequently  becomes  cataractous, 
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the  cataract  generally  beiog  cortical  and  complicated  witb 
disease  of  the  vitreous  (pp.  188,  228,  etc.). 

ThuB  we  arrive  at  a  Hum  total  of  aeiious  diiGculties  and 
risks  to  which  myopic  persons  are  subject,  especially  when 
the  myopia  is  of  high  degree.  It  is  only  when  the  degree 
is  low  (2  D.  or  less),  and  the  coudition  stationary,  that  the 
popular  idea  of  "short  sight"  being  "strong  sight"  ia  at 
all  borne  out,  or  that  the  later  onset  of  Presbyopia  counter- 
balances the  disadvantages  of  bad  distant  vision. 

Causes. — M.  is  very  rarely  present  at  birth ;  the  elonga- 
tion of  the  globe  which  constitutes  M.  comes  od  gradually 
during  the  growing  period  of  life,  and  especially  between 
the  ages  of  ten  and  twenty ;'  the  eye  begins  to  eloDgate 
during  childhood.  Though  M.  is  strongly  hereditary,  it 
may  also  begin  independently  especially  from  the  pro- 
longed use  of  the  eyes  for  near  work.  The  strain  on  the 
internal  recti,  counterbalanced,  it  may  be,  by  a  correspond- 
ing tension  on  the  eilernal  recti,  is  believed  to  act  by  com- 
pressing the  eyeball,  and  thus  causing  the  unprotected 
posterior  pole  of  the  sclerotic  to  bulge.  The  concomitant 
tension  of  the  ciliary  muscle  probably  aids  by  bringing  on 
congestion  of  the  uveal  tract  (as  it  certainly  appears  to  do 
of  the  disk),  and  thus  predisposes  to  softening  and  yielding 
of  the  tunics ;  to  this  congestion  the  habit  of  stooping  over 
the  book  or  work  contributes  by  retarding  the  return  of 
blood.  It  is  evident  that  if  such  cases  are  able  to  start 
the  disease  they  must  constantly  t^nd  to  increase  iL  M. 
seldom  increases  after  the  age  of  twenty-five,  unless  under 
special  circumstances ;  but  general  enfeeblement  of  health, 
as  after  severe  illness  or  prolonged  suckling,  seriously  in- 
creases the  risk  of  its  progress,  even  after  middle  life. 
Any  condition  in  which  during  childhood  better  vision  is 
gained  by  holding  objects  very  close  la  likely  to  bring  on 
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M. ;  and  so  we  find  it  disproportionately  common  amongst 
those  who  from  childhood,  have  suffered  from  corneal 
nebulse,  partial  (especially  lamellar)  cataract,  severe  cho- 
roiditis, or  a  high  degree  of  astigmatism.  A  bad  supply, 
or  bad  arrangement,  of  light,  bad  print,  and  seats  or  desks 
so  proportioned  as  to  encourage  children  to  stoop  over  their 
lessons,  are  now  generally  believed  to  be  largely  answer- 
able for  the  production  of  myopia.  It  is,  however,  to  be 
noted  that  some  of  the  very  worst  cases  occur  in  persons 
who  have  never  used  their  eyes  for  close  observation  of  any 
kind. 

The  TREATMENT  Is  divisible  into  (1)  prophylactic  and 
(2;  remedial.  1.  Much  may  be  done  to  prevent  M.,  or  to 
check  its  increase  when  it  has  begun,  by  regulating  the 
light,  books,  and  desks,  used  by  children,  so  as  to  remove 
the  temptations  to  stooping.  Children  should  not  be 
allowed  to  read  or  work  by  flickering  or  dull  light ;  and  as 
we  write  and  read  from  L.  to  R.,  it  is  best,  whenever  pos- 
sible, to  admit  the  light  from  the  left,  so  that  the  shadow 
of  the  pen  is  thrown  toward  the  right,  away  from  the  object 
looked  at.  A  myopic  child  should  not  be  allowed  to  in- 
dulge fully  his  bent,  which  is  generally  strong,  for  excessive 
reading.  2.  By  means  of  suitable  glasses  (a)  distant  ob- 
jects may  be  seen  clearly — i,  e.,  the  eye  be  rendered  emme- 
tropic, (b)  reading  and  working  become  possible  at  a  greater 
distance.  The  strain  on  the  internal  recti  usually  ceases 
when  the  gaze  is  directed  into  the  distance,  whether  vision 
be  distinct  or  not ;  glasses  for  distant  vision  have,  there- 
fore, no  eflect  on  the  progress  of  the  myopia,  and  are  of 
value  only  for  educational  purposes,  that  the  patient  may 
see  what  is  about  him  as  clearly  as  other  people ;  their  use 
is,  therefore,  to  a  great  extent,  optional.  But  if  we  can 
increase  the  distance  of  the  natural  far  point  (r)  from  the 
eyes,  we  lessen  the  tension  on  the  internal  recti  in  near 

vision,  diminish  the  temptations  to  stooping  and  to  reading 
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bj  bad  light,  fiud  so  help  to  check  the  progress  of  the  dis- 
ease;  hence  glasses  for  near  work  are  very  important  in 
the  higher  degrees  of  M.  (3  D.  and  more)  in  early  life. 
Wheii  M.  hsa  been  statioDary  for  years,  however,  the  de- 
cision even  on  this  poiut  may  be  left  to  the  patient. 

Before  ordering  glasses  fur  either  purpose  we  must  meas- 
ure accurately  the  degree  of  SI.  In  Fig.  Ill,  let  r  be  the 
far  point,  and  let  it  be  '25  cm.  in  front  of  the  patient's  eye, 


BO  that  he  can  see  nothing  clearly  at  a  greater  distance 
than  25  cm.  (a)  He  is  required  to  see  distant  objects 
(objects  seen  under  parallel  rays)  clearly.  A  concave  lena 
19  interposed  of  strength  sufficient  to  give  to  parallel  rays 
a  degree  of  divergence,  as  if  they  came  from  r  (Fig. 
111).  The  focal  length  of  this  lens  will  be  the  same  as  its 
distance  from  r;  and,  as  it  is  placed  close  to  the  eye,  its 
focal  length  will  be  very  nearly  the  same  as  (a  little  shorter 
than)  the  patient's  far  point.  Therefore,  if  we  measure 
the  distance  of  r  from  the  patient's  eye  a  lens  of  nearly 
the  same  focal  length  will  neutralize  his  M.  He  will 
choose  a  lens  rather  higher  than  this  test  would  lead  us  to 
expect,  if  the  M.  be  uncomplicated ;  *  whilst  if,  owing  to 
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com  plication  a,  there  be  considerable  defect  of  vieion,  he 
will  often  choose  a  somewhat  lower  glass.  Keoce  it  is  a 
good  rule  tu  begin  the  trial  with  a  lens  weaker  than  the 
one  which,  judging  by  the  above  test,  we  expect  the  patient 
to  choose,  and  to  try  successively  stronger  ones  till  the  best 
result  ia  reached.  The  weakest  concave  glass  which  gives 
the  best  attainable  sight  for  the  dUlant  teat  types  tp.  35)  is 
the  measure  of  the  M.,and  this  glass,  6u(  not  a  stronger  one, 
may  be  safely  worn  for  distant  vision.  Beginners  often 
test  M,  patients  with  concave  glasaea  for  near  types; 
neither  -f  "or  — glasses  give  any  information  about  the 
refraction  when  used  for  near  objects,  since  they  merely 
either  substitute,  or  call  into  use,  the  accommodation. 

(6)  A  glass  is  needed  with  which  the  patient  will  be  able 
to  read  or  sew  at  a  distance  greater  than  hia  natural  far 
point.  Theoretically  the  fully  correcting  glass  (u)  would 
suit,  since  it  gives  to  all  rays  a  course  which,  in  relation  to 
the  myopic  eye,  is  the  same  as  that  of  the  rays  entering  a 
normal  eye.  But  this  glass  can  aeldom  safely  be  allowed 
in  the  higher  degrees  of  M.  The  lens  which  fully  corrects 
the  myopia  diminishes  the  size  of  the  retinal  images  so 
much  (p.  26)  that  the  patient  is  tempted  to  enlarge  them 
again  by  bringing  the  object  nearer  ;  again,  the  accommo- 
dation is  often  defective  in  the  higher  degrees  of  M.,  and, 
as  the  fully  correcting  lens  requires  full  accommodation,  it 
will  lead  to  over-straining  if  this  function  be  weakened, 
and  so  cause  discomfort,  if  nothing  worse.  For  these  two 
reasons  the  rule  is  to  give,  for  near  work,  a  glass  which 
will  diminish  the  myopia,  but  not  fully  correct  it.  Glasaea 
for  near  work  are  seldom  needed  unless  M.  exceed  3  D. 

Let  M.  he  7  D.  then  r  will  be  at  14  cm.  (p.  28)  from  the 
eye.  If  a  glass  be  required  with  which  the  patient  shall  be 
able  to  read  at  30  cm.,  or  which  shall  remove  r  from  14 
cm.  to  30  cm. — i.  e.,  shall  leave  the  patient  with  M.  3  D., 
t  correct  the  difference  between  7  D.  and  3  D.  (7 


D. — 3  D.^=4  D.);  ft  concave  lena  of  4  D.  will  make  raya 
from  30  cm.  diverge  as  if  they  came  from  14  cm.  But 
even  this  partial  correction  may  rliroinish  the  images  bo 
much  that,  if  vision  be  imperfect,  from  extensive  choroidal 
changes,  reading  at  the  increased  distance  will  be  difGcult, 
and  the  patient  will  prefer  to  bring  the  object  nearer  again 
at  the  expense  of  his  accommodation,  and  will  thus  be  in- 
convenienced instead  of  bettered ;  it  is,  therefore,  often  ad- 
visable, even  for  partial  correction,  to  order  a  weaker  lens 
than  is  optically  correct. 

Aching  from  preponderance  of  the  external  over  the  in- 
ternal recti  (insufBciency  of  the  internal  recti,  p.  318),  if 
not  cured  by  partially  correcting  glasses  is  oflen  beat 
treated  by  division  of  the  external  rectus  of  one  or  both 
eyes.  This  operation  may  always  be  done  when  there  is  & 
marked  divergent  squint,  even  if  the  squint  be  variable. 
Prismatic  spectacles  (p.  22),  the  bases  of  the  prisms  being 
toward  the  nose,  are  very  serviceable  for  reading,  in  cases 
of  slight  muscular  insufficiency.  By  deflecting  the  enter- 
ing light  toward  their  bases  (Fig,  16)  the  prisms  give  to 
rays  from  a  certain  near  point  a  direction  as  if  they  came 
from  a  greater  distance,  and  thus  lessen  the  need  for  con- 
vergence of  the  optic  axes.  The  prisms  may  be  combiaed 
with  concave  lenses. 

M.  may  also  be  caused  by  an  increase  of  the  curvature, 
or  of  the  refractive  power,  or  of  media  (myopia  of  eurva- 
turei.  Thus,  in  conical  cornea  (p.  136)  the  curvature  of 
the  central  part  of  the  cornea  is  increased  (i.  e.,  its  focal 
length  shortened),  and  the  principal  focus  of  the  lens- 
system  lies  in  front  of  the  retina,  often  very  far  in  front, 
without  any  change  of  place  of  the  parts  at  the  back  of  the 
eye.  M.,  usually  of  low  degree,  often  comes  on  in  com- 
mencing senile  cataract  (p.  18H)  from  a  shortening  of  the 
focal  length  of  the  crystalline  lens,  but  whether  this  is  dae 
to  increase  of  convexity,  or  of  refractive  index  (p.  13)  is  ud- 
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certain.  M.  is  BometimeB  aiaiuUted  in  H.,  and  actual  M. 
increased,  by  ceedlees  and  uocuntrollable  action  of  tlie 
ciliary  muscles. 

Hypeemetropia    (H.). 

H.  iR  optically  the  reverse  of  M.  It  is  one  of  the  com- 
monest conditions  we  have  to  treat.  The  eyeball  is  too 
short  (axial  hypermelropia),  so  that  when  the  acconiraoda- 
tion  IH  relaxed  the  retina  lies  within  the  principal  focus  of 
the  eye.  As  raye  from  an  object  withia  the  principal  focua 
of  a  convex  lens  emerge  from  the  lens  divergent  (Figs.  10 
and  13),  so  pencils  of  rays  leaving  a  hypermetropic  eye 
are  divergent  (Fig.  115};  and,  conversely,  only  raya 
already  convergent  can  be  focussed  on  the  retina.  H. 
always  dates  from  birth  and  does  not  afterward  increase, 
except  slightly  In  old  age.  But  it  may  diminish  and  even 
give  place  to  M.  by  elongation  of  the  eye.     In  Fig.  112 


the  curved  line  representing  the  retina  is  iu  front  of  f 
{compare  Fig.  103).  Parallel  rays  will,  afler  passing 
through  the  lens,  meet  the  retina  before  fucussiog  and 
form  a  blurred  image,  whilst  divergent  rays,  meeting  the 
retina  still  further  from  their  focus,  will  form  an  even 
worse  image  (compare  Fig.  104j ;  hence  neither  distant  nor 
near  objects  will  be  seen  clearly.  But  by  using  accommo- 
dation the  focal  length  can  be  shortened  until  the  fucus 
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la  Dpoo  the  retina  (Fig.  113),  and  dietant  objecu 
en  aeen  clearly ;  and  additional  accommodation  will  g 
o  diadnct  vmoa  of  near  objects  (eomjrare  Fig.  104). 

Fia.  ]U. 

le  consideration  will  show  that  tie  competence  of 
ary  muscle  to  give  these  results   will  depend  ia  a 
en  case :  (1 )  on  the  degree  of  advancement  of  the  ret 
Iront  of  F — i.  «.,  on  the  degree  of  shortening  of  the  e 
d  (2)  on  the  strength  of  Ace. — t.  e.,  on  the  extent 
ich  the  focal  length  of  the  lens  can  be  altered. 
The  same  result  may  be  gained  bv  placing  a  cont 
a  in  front  of  the  eye,  instead  of  using  the  accommw 
n.     In  a  given  case,  Ace.  being  relaxed,  let  the  ray 
g.  114}  on  leaving  the  eye  diverge  from  the  axis,  as  i 

Fifi,  IH. 
riH'usofthereUnB. 

ceeded  from  a  point  v.  f.  (compare-  Fig,  13)  25  cm. 
d  the  cornea.     If  the  ray  a',  parallel  with  the  axis,  p 
ough  a  convex  lens,  /,  of  25  cm.  focal  length  held  cl 
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to  the  eye,  it  will  be  made  to  converge  toward  this  same 
poiot,  aod,  therefore,  in  accordance  with  §  12  {p.  18)  will 
be  focussed  on  the  retina  at  a. 

Fig,  115  may  be  takeo  fnr  a  eection  of  a  very  highly 


hypermetropic  eye,  the  rays  emerging  from  which  are  di- 
vergent. The  image  formed  on  the  retina  of  a  hyperme- 
tropic eye  is  sraaller  than  that  of  the  same  object  placed  at 
the  same  diatauce  from  a  normal  eye  [p.  26). 

In  old  age  the  refractive  power  of  the  cryBtalline  lens 
aeetDS  normally  to  diminish,  and,  therefore,  an  eye  origin- 
ally emmetropic  becomes  unable  to  focus  parallel  rays  on 
the  retina;  this  condition  causes  slight  acjutrerf  kyperme- 
tropia,  and  begins  at  the  age  of  65. 

Symptoms  and  Results  of  H. — The  direct  symptoms 
are  due  to  insufficiency  of  the  accommodation  ;  for  distinct 
vision  of  any  object,  whether  near  or  distant,  requires  Ace. 
proportionate  to  the  degree  of  shortening  of  the  eye,  and 
the  absolute  power  (amplitude)  of  Ace.  is  not  increased  in 
H.,  at  any  rate  not  enough  to  meet  the  demand. 

If  H.  is  slight  or  moderate  and  Ace.  vigorous,  no  incon- 
venience is  felt  either  for  near  or  distant  vision.  But  if 
Ace  have  been  weakened  by  disease  or  ill  health,  or  have 
iailed  with  age,  the  patient  will  complain  that  he  can  no 
longer  see  near  objects  clearly  for  long  together  ;  that  the 

B  acfae  or  water,  or  that  everything  "  swims  "  or  becomes 
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"dim,"  after  reading  or  aewing  for  a  short  tim 
dative  aiihenopia).  There  is  not  usually  niuch  complaint 
of  defect  for  distant  objects.  Many  slight  or  moderately 
II.  patienU  find  no  inconvenience  till  25  or  30  years  of  age. 
when  Ace.  has  naturally  declined  by  nearly  one-half. 
Wumeu  are  often  first  troubled  after  a  long  lactation,  and 
other  peraonH  after  prolonged  study  or  deskwork,  or  when 
BuH'ering  from  chronic  exhausting  diaeaaea.  Children  often 
complain  of  watering,  blinking,  and  headache,  rather  than 
of  dimnesa  (see  also  p.  265). 

In  very  high  degrees  of  H.,  aa  a  large  part  of  the  Acx.  is 
always  needed  from  childhood  upward  fur  distant  sight, 
even  the  strongest  effort  doea  not  suffice  to  ;;Ive  clear 
imiigeB  of  near  objecta,  which,  consequently,  such  a  peraon 
never  seea  well.  8uch  patients  often  partly  compensate 
for  the  dimness  of  near  objects  by  bringing  them  atill 
nearer,  thus  enlarging  the  visual  angle  and  increasing  the 
size  of  the  retinal  images  (p.  26).  This  symptom  may  be 
mistaken  fur  M.,  but  can  be  distinguished  by  the  want  of 
uniformity  in  the  diatance  at  which  the  patient  places  his 
boi*k,  and  by  his  being  often  unable,  at  any  distance  what- 
ever, to  see  the  print  easily  or  to  read  fluently.  In  the 
highest  degrees  even  distinct  distant  viaion  is  not  constantly 
maintained,  the  patient  often  being  content  to  let  his  hc- 
cunimodation  rest  escept  when  hia  attention  ia  rouaed. 

Aa  age  advances,  a  point  is  reached,  even  in  moderate 
degrees  of  H.,  at  which  Ace.  no  longer  suffices  even  for 
distant,  and  much  leas  for  near,  vision,  .Such  persons  tell 
us  that  they  early  tixik  to  glasses  for  near  work,  but  aild 
that  lately  the  glasses  have  not  auited,  and  that  they  are 
now  unable  to  see  clearly  either  at  long  or  abort  diatances. 
Ophthalmoacopic  examination  shows  no  change  except  H., 
and  suitable  convex  glasses  at  once  raise  distant  vision  to 
ml.     Occaaiimally  photophobia,  conjunctival  irri- 
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tatioD,  and  redness  are  present  in  H.,  but  the  firat-nanied 
symptom  is  less  common  than  in  M.  (see  p.  265). 

The  most  important  indiretl  result  of  H.  is  convergent 
ttrabUmus.  To  understand  this  we  must  remember  that 
there  is  a  certain  constant  relation  between  the  action  of 
the  ciliary  museles  and  of  the  internal  recti ;  that  Ace.  can 
be  exerted  only  to  a  very  limited  degree  without  con- 
vergence of  the  optic  axes ;  and  that  for  every  degree  of 
Ace.  there  is,  in  the  normal  state,  a  constant  amount  of 
convergence  (compare  p.  37).  In  H.  accurate  near-sight 
needs,  aa  we  have  seen,  an  excess  of  Ace. ;  thus,  e.  g.,  with 
H.  of  2  D.,  clear  vision  of  an  object  at  50  cm.  will  require 
as  much  Ace.  aa  vision  at  25  cm.  by  a  normal  eye,  and  this 
Ace.  cannot  be  exerted  without  converging  fur  25  cm.  (or 
nearly  bo).  Such  a  person,  therefore,  has  to  do  two  things 
at  once — to  look  at  an  object  distant  50  cm.,  and  to  make 
his  optic  axea  meet  at  25  cm.  The  former  he  does  by 
directing  one  eye  (e.g.,  the  R.)  to  the  object  50  cm.  off; 
the  latter  by  converging  the  visual  axes  so  that  the  L. 
meeU  the  R.  at  25  cm.,  instead  of  50  cm.  In  this  case  the 
L.  eye  will  S(]uint  inward,  but  both  internal  recti  will  act 
equally  in  bringing  about  the  convergence,  and  both  eyea 
will  use  as  much  Ace.  as  a  pair  of  normal  eyes  would  do 
at  25  cm. 

This  "concomitant"  convergent  strabismus  (p.  44,  §  11) 
generally  comes  on  early  in  childhood,  as  soon  as  the  child 
begins  to  look  attentively  and  use  Ace.  vigorously  in  re- 
garding near  objects.  In  examining  cases  we  shall  be 
struck  by  finding  that:  (1)  io  some  the  squint  is  noticed 
only  when  Ace.  is  in  full  use;  that  it  appears  and  disap- 
pears under  observation,  according  as  the  child  fines  iu 
gaze  on  a  near  object  or  looks  into  space  (periodic  squint). 
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(2)  In  otfaera  the  aquiat  is  conslant,  but  is  more  marked 
duriog  strong  Ace.  (3)  it  is  constaut,  invariable,  and  of 
high  degree.  (4)  la  most  cases  the  equiDt  alwajs  aifecta 
the  same  eye,  and  this  is  generally  accounted  for  by  some 
original  defect  of  the  eye  itself  (such  as  a  higher  degree  of 
H.,  or  As.,  or  a  corneal  opacity),  which  leads  to  its  fellow 
being  chosen  for  distinct  sight;  but  patteotB  who  see  equally 
well  with  each  eye  often  squint  with  either  indifferently 
{alternating  equint).  The  squint  causes  diplopia  (,homony- 
raouB,  p.  353),  and  to  avoid  this  inconvenience,  patients  for 
the  most  part  soon  learn  to  ignore  (or  "  suppress ")  the 
image  formed  in  the  squiating  eye,  the  result  usually  being 
that  this  eye  becomes  very  defective.  This  power  of  sup- 
pressing the  false  image  is  learnt  most  easily  in  very  early 
life.  In  alternating  squint  no  permanent  suppression  oc- 
curs, and,  consequently,  both  eyes  remain  good.  (Refer  to 
arguments  at  p.  256.) 

It  will  soon  be  noticed  that  squint  is  not  present  in  every 
case  of  IL  In  very  low  degrees  the  necessary  extra  Ace, 
can  often  be  used  without  any  extra  convergence  (relative 
accommodation,  p.  37).  In  very  high  degrees,  on  the 
other  hand,  the  effort  needed  for  distinct  vision,  even  of  dis- 
tant, and  &  fortiori  of  near,  objects,  is  so  great  that  the 
child  often  sacrifices  distinctness  to  comfort  and  binocular 
vision,  using  only  so  much  Ace.  as  can  be  employed  with- 
out over-convergence.  The  squint  sometimes  disappears 
spontaneously  as  the  child  grows  up;  this  might  be  ex- 
plained by  an  increased  power  of  dissociating  Ace.  from 
convergence,  or  by  a  diminution  of  H.  from  elongation  of 
the  eye,  or  by  a  general  tendency  in  all  persons,  and  of 
this  there  is  other  evidence,  to  weakening  of  the  internal 
recti  with  advancing  age. 

The  treatment £if  H.  consists  in  removing  the  necessity 
for  overuse  of  Ace.  by  prescribing  convex  spectacles  which, 
in   proportion  to  their  strength,  supply  the  place  of  the 
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increaeed  convexity  of  the  cryBtatliDe  leoH  induced  by  Ace. 
Id  theory,  the  whole  Ace.  ought  to  be  corrected  by  glassea 
in  every  case,  and  the  eye  be  rendered  emmetropic.  But 
in  practice,  we  find  it  often  better  to  give  a  weaker  glaaa, 
at  leaat  for  a  time. 

If  Ace.  in  a  H.  eye  be  in  abeyance  (paralyzed  by  atropia), 
vision  for  distant  objects  will  be  distinct  only  if  the  rays 
pass  through  a  conves  lens,  held  in  front  of  the  eye,  whose 
focus  coincides  with  the  virtual  focus  of  the  retina  (p.  330, 
Fig.  114).  The  strength  of  this  lens  is  the  measure  of  the 
II. ;  thus  the  patient  has  H.  2  D.  if  a  convex  lens  of  50  cm. 
focal  length  is  necessary  for  this  purpose. 

But  if  Ace-  be  intact,  then,  as  it  has  constantly  to  be 
uaed  for  distant  sight,  the  patient  is  often  unable  to  relax 
it  fully,  when  a  corresponding  convex  lens  is  placed  in  the 
front  of  the  eye  ;  he  will  relax  only  a  part,  and  this  part 
will  be  measured  by  the  strongest  convex  lens  with  which 
he  can  see  the  distant  types  clearly.  That  part  of  the  H. 
which  can  be  detected  by  this  test  is  called  "  manifest" 
(m.H,).  The  part  remaining  undetected,  because  corrected 
by  the  involuntary  use  of  Ace,  is  latent  (I.  H.).  The  sum 
of  the  m.  H.  and  1.  H.  ia  the  total  H. 

Now,  most  H.  jMople  can  habitually  use  some  Ace.  for 
distance  (and  a  corresponding  excess  for  near  vision)  with- 
out inconvenience,  and  hence  the  full  correction  of  H.  is 
by  no  means  always  needful,  or  even  agreeable  to  the 
patient.  In  many  cases  the  correction  of  the  m.  H.  is 
enough  to  relieve  the  asthenopic  symptoms,  at  any  rate  for 
a  considerable  time;  but  we  often  find  that  after  wearing 
these  glasses  for  some  weeks  or  months,  the  symptoms  re- 
turn, and  a  fresh  trial  will  show  a  larger  amount  of  m.  H., 
which  must  then  again  be  corrected  by  a  corresponding 
increase  in  the  strength  of  the  glasses,  This  process  may 
have  to  be  repeated  several  times  until  after  a  few  months 
the  total  H.  becomes  maDifest,  and  may  be  corrected.    This 
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method  is  most  suitable  for  adults  in  whom  the  use  of 
atropine  to  paralyze  Ace,  and  allow  the  immediate  estima- 
tion of  the  total  H.,  is  inconvenieot  or  impossible;  or  for 
whom  the  glasses  which  correct  the  total  H.,  as  estimated 
by  the  ophthalmoscope,  without  atropinization,  are  found, 
if  ordered  at  once,  to  be  inconveniently  strong.  But  for 
children  there  is  seldom  any  gain,  and  often  no  little  in- 
convenience, from  following  thia  gradual  plan;  with  them 
the  better  way  is  to  estimate  the  total  U.,  and  to  order 
glasses  slightly  (about  1  D.)  weaker  than  that  amount. 

To  EXAMINE  FOE  H. — (1>  For  M.  H.  Note  the  patient's 
vision  for  distant  types  at  6  m.,  then  hold  in  front  of  his 
eyes  a  very  weak  convex  lens  (-f-  0.5  D.J,  and  if  he  sees  as 
well,  or  better,  with  it,  go  to  the  next  stronger  lens,  and  so 
on  until  the  strongest  has  been  found  which  allows  the  best 
attainable  distant  vision;  this  lens  is  the  measure  of  the 
m.  H. 

(2)  For  H.  (total). — The  easiest  and  most  certain  plan 
is  to  direct  the  patient  to  use  strong  atropine  drops  (F.  SI) 
three  times  a  day  for  at  least,  two  days,  and  then  to  Lest  his 
distant  vision  with  convex  glasses.  As  in  (1),  the  strongest 
lens  which  gives  the  best  attainable  sight  is  the  measure  of 
theH. 

Ofhthalmoscofic  tests. — (3)  The  image  of  the  disk 
seen  by  the  indirect  method  becomes  smaller  when  the  lens 
is  withdrawn  from  the  eye  (Fig.  109,  B.). 

(4)  The  relinoacopic  test  is  described  at  p.  82. 

(5)  By  direct  examination  an  erect  image  is  seen  at 
whatever  distance  the  observer  be  from  the  patient  (p.  77), 
The  observer  may  learn,  as  stated  at  p.  78,  to  estimate  H, 
with  almost  as  great  accuracy  with  a  refraction  ophthal- 
moscope as  by  trial  lenses,  and  this  plan,  like  retinoscopy, 
is  extremely  valuable  with  children  who  are  too  young  or 
too  backward  to  give  good  answers.  The  total,  or  nearly 
the  total,  a.  may  ofleu  be  found   in  thia  way  without 
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atropine  if  the  exHmination  be  made  in  a  dark  room,  for 
then  Aoc,  ia  generally  quite  relaxed,  liowever  persiBteiitly 
it  may  have  acted  when  the  patient  was  abLe  to  look  atten- 
tively at  objects  iu  the  light.  The  objective  estimates 
(4  aad  5),  however,  are  more  easily  made  after  the  use  of 
atropine. 

The  next  question  is,  whether  the  glasses  are  to  be  worn 
always,  or  only  when  Ace.  is  specially  strained — i.  e.,  in 
near  work.  They  are  to  be  worn  constantly  (1)  whenever 
we  are  attempting  to  cure  a  squint  by  their  means  ;  (2)  in 
all  cases  of  high  H.  in  children,  whether  with  or  without 
Htrabismua.  But  patients  who  come  under  care  for  the 
first  time  as  young  adults,  in  whom  the  H.  is,  as  a  rule,  of 
moderate  or  low  degree,  may  generally  be  allowed  to  wear 
them  only  for  near  work.  Elderly  persons  require  two 
pairs— one  for  distance,  neutralizing  the  m.  H.,  the  other 
stronger,  neutralizing  the  presbyopia  also,  for  near  work 
(p.  849);  the  use  of  the  former  may,  however,  be  left  to 
the  patient's  choice. 

Trealiiiml  of  Convergent  Hypermeiropie  Squint. 

(I)  If  the  squint  be  periodic  (p.  ^33),  it  can  be  cured  by 
the  constant  use  of  spectacles  which  nearly  correct  the 
total  K. 

(3)  The  same  is  true  in  some  cases  where  the  squint, 
though  constant,  varies  in  degree,  being  greater  during 
Ace.  for  near,  than  for  distant,  objects. 

(3)  If  the  squint  be  constant  in  amount  and  of  some 
years'  standing,  operation  is  usually  necessary.  As  the 
squinting  eye  is  then  usually  very  defective  (p.  257),  the 
removal  of  the  deformity  is  the  chief  object  of  the  opera- 
tion, biuocular  vision  being  comparatively  seldom  restored. 
Hence,  in  view  of  the  tendency  to  spontaneous  cure  already 
mentioned  I  think  it  better,  as  a  rule,  not  to  operate  on 
children  below   the  age  of  six,  especially  as  in  younger 
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children  we  cannot  always  tell  whetber  or  not  tlie  aquint  be 
still  periodic.  The  most  rational  treatment  fur  cbildren 
under  four  (w!»en  glasses  may  often  be  begun),  is  to  cover 
the  eyea  alternately  with  a  blind,  for  some  hours  daily,  to 
insure  each  eye  being  alternately  used  Cp.  258);  but  this 
plan  can  seldom  be  carried  out. 

When  operation  is  decided  upon  it  is  a  safe  rule  to  divide 
only  one  internal  rectus  at  a  sitting.  At  the  end  of  a  few 
weeks,  if  the  squint  etill  be  considerable,  the  operation  ia 
performed  on  the  other  eye. 

Muscular  asthenopia  is  very  likely  to  come  on  some  years 
later  if  both  tendons  are  needlessly  divided.  It  is  safer  to 
leave  slight  convergence  than  to  run  this  risk.  (See  also 
Divergent  Strabismus.) 
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In  the  preceding  cases  (M,  and  H.),  the  refracting  sur- 
faces of  the  eye  (the  front  of  the  cornea  and  the  two  sur- 
faces of  the  lens)  have  been  regarded  as  aegmenta  of  spheres. 

All  the  rays  of  a  cone  of  light  which  issue  from  a  round 
spot  and  pass  through  such  a  system  are  (neglecting 
"spherical  aberration"  (Fig.  9))  equally  retracted,  and 
meet  one  another  at  a  single  point — the /ocim  of  the  system. 
For  if  such  a  cone  of  incident  light  he  looked  upon  aa 
composed  of  a  number  of  different  planes  of  rays,  situated 
radially  around  the  axis  of  the  cone,  the  rays  situated  in 
any  plane  (say  the  vertical)  will,  after  passing  through  the 
lens-system,  meet  behind  it  at  its  focus,  whilst  those  form- 
ing any  other  plane  (as  the  horizontal)  will  meet  at  the 
same  point ;  and  the  same  will  be  true  of  all  the  immediate 
planes. 

But  let  the  curvature,  and,  therefore,  the  refractive 
power,  of  one  of  the  media  (for  instance,  the  cornea)  be 
greater  in  one  meridian,  say  the  vertical,  than  in  the  hori- 
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zontal,  then  the  vertical-plaDe  rays  will  meet  at  their  fucus, 
whilst  the  bDrizoDtnl-pkiie  rays  at  the  same  distance,  not 
having  yet  met,  will,  if  received  on  a  screen,  form  a  hori- 
zoQtat  tine  of  light.  If  the  intermediate  meridianB  had 
regularly  intermediate  focal  lengths,  they  would  form,  at 
the  same  place,  lines  of  intermediate  lengths,  and  the  image 
of  the  round  spot  of  light,  If  caught  on  a  screen  at  this 
distance,  would  form  a  horizontal  oval.  To  a  retina  re- 
ceiving such  an  image,  the  round  point  of  light  would 
apjiear  drawn  out  horizontally.  Such  an  eye  is  called 
astigmatic,  because  unable  to  see  a  point  as  such,  all  round 
points  appearing  drawn  out  more  or  less  into  lines. 

A  little  reflection  will  show  that  in  the  same  case,  at  the 
focal  point  of  the  horizontal- plane  rays,  the  raya  of  the 
vertical  plane  will  already  have  met  and  crossed,  and  that 
the  image  at  this  point  will  form  a  vertical  oval. 

If  the  screen  be  placed  midway  between  these  two  ex- 
treme points,  the  image  will  be  circular,  but  blurred, 
because  the  vertical-plane  rays  will  have  crossed,  and  begun 
to  separate,  while  the  horizonal  ones  will  yet  have  met,  and 
each  set  will  he  equally  distant  from  its  focus.  The  meri- 
dians of  the  astigmatic  medium  which  refract  most  (shortest 
focus)  and  least  (longest  focus)  are  the  "  prtJiBipa/ ineri- 
dia)is."  The  distance  between  their  foci  is  the  "focal 
interval,"  and  represents  the  degree  of  astigmatism. 

The  astigmatism  of  the  eye  may  he  regular  or  irregular. 
In  regular  astigmatism,  the  meridians  of  greatest  and 
least  refractive  power,  "principal  meridians,"  are  always 
at  right  angles  to  each  other  ;  and  every  meridian  is  nearly 
a  segment  of  a  circle.  Of  the  principal  meridians,  the 
most  refractive  (the  one  with  shortest  firoal  length)  is,  as  ii 
rule,  vertical,  or  nearly  so,  and  the  least  refractive,  there- 
fore, horizontal,  or  nearly  so.  The  cornea  is  the  principal 
seat  of  this  asymmetry.  The  crystalline  lens,  however,  is 
also  astigmatic,  to  a  less  degree,  and  its  meridians  of  greatest 


J 


340 


ASTIGMATISM. 


and  least  curvature  are  usually  ao  arranged  as  in  some 

degree  to  neutralize  those  of  the  cornea  ;  it  thus  partially 
corrects  the  corneal  error.  Corneal  astigmatiem  h  often 
caused  by  operations  for  cataract  or  iridectomy  (p,  200), 

Regular  aBtigmatiam  is  corrected  by  a  lena  whicli  equa- 
lizes the  refraction  in  the  two  principal  meridianH,  Such  a 
lens  (Fig.   116)  must  be  a  segment  of  a  cylinder,  instead 


'ItBl  merldluii "  or  ■ 


of,  like  an  ordinary  lens,  a  segment  of  a  sphere.  Rays 
traversing  a  cylindrical  lens  ia  the  plane  of  the  axis  of 
the  cylinder  are  not  refracted,  since  the  surfaces  of  the  lens 
in  this  direction  are  parallel ;  but  rays  traversing  it  in  all 
other  plane«  are  refracted,  more  or  less,  and  most  in  the 
plane  or  meridian  at  a  right  angle  with  the  asis. 

Irregular  astigmatiBin  may  be  caused  either  by  irregu- 
larities of  the  cornea,  arising  from  ulceration,  infiamma- 
tion,  or  conicity'  (p.  130) ;  or  by  various  conditions  of  the 
crystalliue  lena,  such  as  differences  of  refraction  in  ita 
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various  sectors,  tilting  or  lateral  disIocatioD  of  the  lens,  bo 
that  its  asJB  no  longer  corresponds,  as  it  should  nearly  do, 
with  the  centre  of  the  cornea.  Irregular  astigmatism 
causes  much  distortion  of  the  ophthalmoscopic  image,  espe- 
cially when  the  object  lens  ia  moved  side  from  side.  It  is 
seldom  much  benefited  by  glasses. 

Returning  to  regular  asiigma(ism,h  will  be  seen  that  the 
optical  condition  of  the  eye  depends  upon  the  posilioD  of 
the  retina  in  respect  to  the  focal  interval.  In  the  folluw- 
ing  diagram  (Fig.  117)  let  the  most  refractive  meridian  be 


vertical,  and  its  focus  be  called  a,  the  least  refracting 
meridian  horizontal  and  its  j'ocuB  b.  (The  astigmatism  is 
here  represented  as  caused  by  altered  position  of  Ike  retina 
in  different  planes,  instead  of  by  altered  curmture  of  (ht 
eomea  in  different  planes,  the  diagram  being,  of  course, 
only  intended  to  aid  the  conaprehension  of  the  principle.) 

(1)  Let  a  fall  on  the  retina  (1,  Fig.  117),  and  b,  therefore, 
behind  it.  There  is  E.  in  the  vertical  meridian,  and,  there- 
fore, H.  in  the  horizontal  meridian  ;  this  la  simple  H.  As. 

(2)  Let  6  fall  on  the  retina  (2,  Fig.  117),  and  a  in  front  of 
it.  The  horizontal  meridian  is,  therefore,  E,,  and  the  ver- 
tical meridian  M. ;  simple  M.  As.  (3)  Let  a  and  b  both 
lie  behind  the  retina  (3,  Fig.  117).  There  is  H.  in  both 
meridians,  but  more  in  the  horizontal  than  the  vertical 
meridian  ;  compound  H.  As.  (4)  a  and  6  are  both  in  front 
of  the  retina  (4,Fig.  117).    There  is  M.  in  both  meridinns, 
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but  more  in  the  vertical  than  the  horizontal ;  compound 
M.  As.  (,5)  a  is  in  front  of  the  retina,  and  b  behind  it 
(5,  Fig.  117).  There  is  M.  in  the  vertical  and  H.  in  the 
horizontal  meridian ;  mised  As. 

The  general  symptoms  of  As.  resemble  those  caused  by 
the  simpler  defects  of  refraction  ;  but  attention  to  the 
patient's  complaints,  and  to  the  manner  in  which  he  uses 
his  eyea,  will,  in  the  higher  degrees,  often  give  the  clew  to 
its  presence.  Low  degrees,  especially  of  simple  H.  As., 
often  give  rise  to  no  inconvenience  till  rather  late  in  life. 
As.  is  most  commonly  met  with  in  connection  with  H,, 
because  H.  ia  eo  much  commoner  than  M.  But  it  is  said 
to  occur  with  greater  relative  frequency  in  M,,  when,  if 
complications  be  present,  it  may,  if  not  of  high  degree,  be 
rearlily  overlooked  unless  specially  sought  for.  The  higher 
grades  of  As.  cause  much  inconvenience,  no  objects  being 
Been  clearly  ;  and  spherical  glasses,  though  of  use  if  the  As. 
be  compound,  are  nearly  useless  if  it  be  simple.  As.  ia 
always  to  be  suspected  if,  with  the  best  attainable  spherical 
glasaes,  distant  vision  is  less  improved  than  it  ought  to  be 
(supposing,  of  course,  that  oo  other  changes  are  present  to 
account  for  the  defect).  Ko  definite  rule  can  be  laid  down 
as  to  the  degree  of  defect  wbich  should  raise  the  suspicion 
of  As.;  indeed,  in  the  higher  degrees  of  even  simple  M. 
and  H.,  acuteness  of  vision  is  often  below  normal  (pp.  259 
and  32!!).  There  seems  do  doubt  that  in  young  persona 
with  vigorous  accommodation  the  astigmatism  of  the  cornea 
ia  often  partly  corrected  by  the  ciliary  muscle  acting  un- 
equally on  the  ditfereut  meridians  of  the  lens ;  and  that 
the  seemingly  greater  frequency  of  astigmatism  in  the 
presbyopic  is  due  to  the  impairment  of  this  power. 

As.  may  be  measured  either  by  trial  with  glasses,  by 
retinoscopy  (p.  82),  or  by  ophthalmoscopic  eetimalion 
(p.  79)  of  the  refraction  of  the  retinal  vessels  in  the  two 
chief  meridians.    A  comparatively  easy  qualitative  test  ia 
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fouDcl  in  the  apparent  shape  of  the  disk,  which  ioBtead  of 
being  round,  is  more  or  less  oval.     In  the  erect  image  the 


long  axis  of  the  oval  corresponds  to  the  meridian  of  greatest 
refractiDD,  and  is  therefore,  as  a  rule,  nearly  vertical  (Fig. 
117). 

In  the  inverted  image  (Fig.  119)  the  direction  of  the 
oval  is  at  right  angles  to  the  above,  provided  that  the 
object  lens  be  nearer  than  its  own  focal  length  to  the  eye. 
As.  is  suspected  when,  in  the  erect  image,  an  undulating 
retinal  vessel  appears  clear  in  Borae  parts  and  indistinct  in 
others,  an  appearance  which  may  be  taken  for  retinitiB  if 
the  examination  be  confined  to  the  erect  image.  It  may 
be  imitated  by  looking  at  a  wavy  line  through  a  cylindrical 
lens. 

In  the  indirect  examination  the  sha|)e  of  the  disk  changes 
on  withdrawing  the  lens  from  the  patient's  eye.  It  will  be 
remembered  that  in  M.  the  image  increases  as  the  leDS  is 
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withdrawn  (p.  322, 2),  that  in  E.  its  size  remains  the  same, 
whilst  in  H.  it  dirainiahea  (Fig.  109).  Thus,  in  a  case  of 
aimple  M.  As.  in  the  vertical  meridian,  that  dimension  of 
the  disk  which  is  seen  through  the  vertical  meridian  will 
enlarge  on  distancing  the  leus;  from  heing  oval  horizon- 
tally, when  the  lens  ie  close  to  the  eye,  it  becomes  first 
round  and  then  oval  vertically  on  withdrawing  the  lens. 
In  the  other  forms  of  As.  the  same  holds  true;  the  image 
enlarges,  either  absolutely  as  in  M.  As.,  or  relatively  as  in 
H.  As.,  in  the  direction  of  the  most  refracting  meridian. 

The  subjective  tests  for  As.  are  very  numerous,  but  all 
depend  on  the  fact,  that  if  au  astigmatic  eye  look  at  a 
number  of  lines  drawn  in  difi'erent  directions,  some  will  be 
seen  more  clearly  than  others.  The  form  of  this  test  is 
not  n  matter  of  great  consequence,  provided  that  the  lines 
are  dear,  not  too  fine,  and  are  easily  visible  with  about 
half  the  normal  V.  at  from  3  ni.  to  6  ra.  The  forma  re- 
sembling a  clock-face  with  bold  Roman  figures  at  the  eniU 
of  the  radii  are  very  convenient,  and  I  prefer  the  pattern 
recommended  by  Mr.  Brudenell  Carter  (see  Appendix)  to 
any  other  that  I  have  used.  On  this  face  are  three  parallel 
black  lines  separated  by  equally  wide  white  spaces,  an<l 
which  collectively  form  a  "hand"  that  can  he  tnrneil 
round  into  the  positions  of  best  and  worst  vision. 

The  easiest  case  for  estimation  is  one  of  simple  H.  As., 
in  which  the  eye  is  under  atropine.  Many  cases  of  simple 
M.  As.  are  almost  as  easy  to  test.  In  a  given  case  let  the 
eye  he  E.  in  the  vertical  meridian,  and  H.  in  the  horiioutnl. 
With  Ace.  paralyzed,  rays  refracted  by  the  vertical  meri- 
dian wilt  he  accurately  focusaed  on  the  retina,  whilst  the 
focus  of  those  refracted  by  the  horizontal  meridian  will  be 
behind  the  retina  (Fig.  117,  1),  and  consequently  form  on 
it  a  blurred  image.  Now,  the  rays  which  strike  in  the 
plane  of  the  vertical  meridian  are  those  which  come  from 
the  borders  of  horizontal  lines ;  hence  the  patient  nnder 
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consideration  will  see  the  linee  at  a  dUtance  of  3  m.  to  6  m. 
quite  clearly  when  the  "  hand  "  ie  horizontal,  except  their 
ends,  which  will  be  blurred.  The  rays  which  strike  in  the 
plane  of  the  horizontal  meridiaa  are  those  which  proceed 
from  the  sides  of  vertical  lines,  aod  as  this  meridian  is 
hypermetropic,  the  lines  in  the  "  hand,"  when  placed  verti- 
cally, will  be  indiatioct,  except  their  ends,  which  will  be 
sharply  deGned.  We  now  leave  the  "  hand"  vertical,  and 
l«Bt  the  refraction  for  the  Hues  iu  this  position  (i.  e.,  for  the 
horizontal  meridian)  in  the  ordinary  way  (p.  33G,  2),  and 
6nd,  e.  g.,  that  with  -f  2  D.  they  are  seen  most  clearly, 
though  not  perfectly.  On  substituting  for  the  spherical 
glass,  -|-  2  D.  cylinder  with  its  curvature  horizontal  (i.  e,, 
its  axis  vertical),  the  lines  of  the  hand  and  all  the  figures 
on  the  clock  will  be  seen  perfectly  ;  the  vertical  lines  and 
figures  being  seen  through  the  horizontal  meridian  cor- 
rected by  the  cylinder  lens ;  the  horizontal  figures  through 
the  unaided  vertical  meridian,  the  rays  which  pass  through 
the  cylinder  in  this  meridian  not  being  refracted. 

In  a  case  of  simple  M.  Ae.  in  the  vertical  meridian  the 
lines  of  the  "hand"  will  be  dull  or  invisible  when  hori- 
zontal, whilst  when  vertical  they  will  be  clear.  On  trial 
a  concave  cylinder  will  be  found,  which,  with  its  curvature 
vertical  (axis  horizontal)  makes  the  lines  of  the  hand  quite 
clear  when  horizontal,  and  all  the  figures  quite  plain. 

The  cases  of  compound  and  mixed  As.  are  less  easily 
dealt  with  by  this  test.  It  is  generally  best,  first  to  find  in 
the  usual  way  the  spherical  glass  which  gives  the  best 
result  for  the  distant  types,  and  then,  arming  the  eye  with 
this  glass,  to  test  for  As.,  with  the  clock-face  and  cylindrical 
lenses,  as  in  the  simple  cases  described  above. 

We  may  use,  instead  of  a  cylindrical  glass,  a  narrow  slit 
in  a  round  plate  of  metal,  which  can  be  placed  iu  the  di- 
rection of  either  of  the  chief  meridians,  the  spherical  glass 
bmng  then  found  with  which,  in  each  meridian,  the  patient 
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sees  beat.  Oae  chief  meridian  may  be  ascertained  by  find- 
ing the  direction  of  the  slit  which  gives  the  best  sight  with 
the  epherical  glaeB  chosen  in  the  preliminary  examination, 
and  the  other  meridian  by  iinding  the  glass  which  gives 
the  best  result  with  the  slit  at  a  right  angle  to  the  former 
direction. 

Another  method  (that  of  Javal)  cousiets  in  making  the 
patient  highly  myopic  for  the  time  being,  by  means  of  a 
convex  lena  (unlesH  he  be  myopic  already};  then  accu- 
rately finding  this  far  point  for  the  least  myopic  meridian, 
and,  lastly,  finding  the  concave  cylinder  which  is  needed 
to  reduce  the  opposite  meridian  to  the  same  refraction.  A 
special  apparatus  is  needed. 

Ophthalraoacopie  estimation  and  retinoscopy,  however, 
save  much  time,  especially  in  mixed  As.  If  As.  be  meas- 
ured by  direct  ophthalmoscopic  examination,  we  may  re- 
member that  the  axis  of  the  correapondiog  cylinder  will  he 
parallel  to  the  vessel  used  ae  a  guide  to  either  of  the  chief 
meridians ;  and  that  in  retinoscopy  the  same  axis  is  parallel 
to  the  edge  of  the  shadow.  Thus,  if  a  vertical  vessel  be 
clearly  seen  with  +  2  D.,  the  horizontal  vessels  being  beat 
seen  with  no  lens,  retinoscopy  will  also  show  H.  2  J),  for  the 
shadow  moving  horizontally — i.  e.,  with  a  vertical  edge, 
and  the  patient  will  choose  a  cylinder  of  -|-  2  D.  with  its 
axis  vertical — i.  e.,  its  curvature  horizontal,  because  the 
horizontal  meridian  of  bis  eye  has  H.  2  D.,  the  vertical 
meridian  being  E.  (compare  pp.  79  and  345). 

Whatever  means  be  employed,  the  degree  of  As.  is  ex- 
pressed by  the  difference  between  the  glasses  chosen  for 
the  two  chief  meridians;  or  by  the  cylindrical  lens  which, 
added  to  the  chosen  spherical,  gives  the  best  result  for  the 
lines  or  the  distant  types.  When  cylindrical  glasses  are 
ordered  the  whole  of  the  astigmatism  should  be  corrected. 
It  is  not  usually  necessary  to  correct  astigmatism  of  leas 
than  1  D. ;  but  exceptions  to  this  rule  are  not  uncomn 
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Bome  patientB  deriving  marked  relief  from  the  correction  of 
lower  grades. 

Vision  ia  ofWn  defective  in  As.,  and  in  the  high  degrees 
we  are  often  obliged  to  he  content  with  a  very  moderate 
improvement  at  the  time  of  examination.  This  may  some- 
times be  explained  by  the  reliaa  never  having  received  clear 
images^i.e.,  never  Laving  been  accurately  practised  (p. 
259);  V.  in  such  caaea  often  improves  after  proper  glasses 
have  been  worn  lor  some  months.  In  other  cases,  irreg- 
ular As.  is  the  cause  of  the  defect.  Much  also  depends  on 
the  intelligence  of  the  patient ;  some  persons  are  far  more 
appreciative  of  slight  changes  in  the  power,  or  in  the  direc- 
tion of  the  axis,  of  the  cylinder  than  otbera,  and  this  apart 
from  the  absolute  acuteness  of  eight. 

TTneqiial  refraction  in  the  two  eyes  (An-iso-metropia). 
— It  is  common  to  find  that  one  eye  has  more  H.,  more 
M.,  or  more  As.,  than  its  fellow ;  or  that  one  is  normal, 
while  the  other  is  ametropic.  When  the  difference  is  not 
more  than  is  represented  by  1.5  D.,  and  V.  is  good  in  both 
i»ee  p.  259),  the  refraction  may  with  advantage  be  e<]ual- 
ized  by  giving  the  glasses  which  correct  each  eye,  and  the 
development  of  divergent  squint  (p.  356,  3j  may  sometimes 
be  prevented  by  the  increased  stimulus  to  binocular  vision 
thus  given.  But  equalization  is  seldom  possible  if  the  dif- 
ference be  greater,  though,  especially  in  myopic  cases,  ad- 
vantage is  sometimes  gained  by  partial  equalization.  On 
the  other  band,  some  patients,  probably  those  who  do  not 
possess  binocular  vision,  will  not  permit  even  a  partial 
equalization.  When  no  attempt  is  made  to  harmonize  the 
eyes,  the  spectacles  ordered  should  suit  the  les»  ametropic 
eye.  Oilen,  when  one  eye  is  .E.  and  the  other  M.,  each  is 
used  separately  for  different  distances,  and  both  remain 
perfect ;  but  if  one  be  As.  or  very  H.  it  is  generally  defec- 
tive from  want  of  use. 

Contrary  lo  wlisl  be  ei[icctei3,  sni^metropia  is  seldom,  if  aver, 
corrected  by  uneqmil  uclion  of  tlie  two  ciliary  lauiMilea. 
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(Pro. 

Presbyopia  (old  sight,  often  called  "long  sight")  is  the 
result  of  the  gradual  receeeion  of  p,  which  takes  place  as 
life  advances,  and  nhich  causes  curtailmeDt  of  the  range 
or  amplitude  of  Ace,  (p.  36).  From  the  age  of  ten  (or 
earlier)  onward,  p  is  constttntly  recediug  from  the  eye. 
When  it  has  reached  9"  (22  cm.),  i.  e..  when  clear  vision 
is  no  lunger  possible  at  a  shorter  distance  than  22  cm.,  Pr. 
is  said  to  have  begun.  The  standard  is  arbitrary,  22  cm. 
having  been  fixed  by  general  agreement  as  the  point  be- 
yond which  p  cannot  be  removed  without  some  incouveni- 
ence,  the  point  where  age  begins  to  tell  on  the  practical 
efficiency  of  the  eyes  nnless  glasses  are  worn.  In  the 
normal  eye  this  point  is  reached  soon  after  forty,  and  the 
rate  of  diminution  is  so  uniform  that  the  glasses  required 
to  bring  p  to  22  cm.  may  often,  if  necessary,  be  determined 
merely  from  the  patient's  age.  But,  as  there  are  excep- 
tions to  this  rule,  even  for  normal  eyes,  and  as  allowance 
has  to  be  made  for  any  error  of  refraction  (H.  or  M.),  it 
is  unsafe  in  practice  to  rely  upon  age  except  as  a  general 
guide. 

The  slow  failure  of  Ace,  causing  Pr.,  depends  upon  senile 
changes  in  the  lens,  which  render  it  firmer  and  less  elastic, 
and,  therefore,  less  responsive  to  the  action  of  the  ciliary 
muscle.  There  can  be  little  doubt,  however,  that  failure 
of  the  ciliary  muscle  itself,  or  of  its  motor  nerves,  also 
forms  an  important  factor  io  those  cases  (and  they  are  well 
known)  where  Pr.  comes  on  earlier  or  more  quickly  than 
usual ;  but  it  is  a  curious  fact  that  in  these  cases  of  pre- 
mature Pr.,  the  mobility  of  the  iris  is  not  affected  (aee  aUo 
p.  279). 

As  Pr.  depends  on  a  natural  recession  of  the  near  point, 
it  occurs  in  all  eyes,  whether  their  refraction  be  E.,  M.,  or 
In  M.,  however,  Pr.  seta  in  later  than  in  a  normftl  eye, 
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for  the  Bame  range  of  Ace.  the  region  \a  always 
nearer  than  id  the  normal  eye.  In  H.,  oa  the  coDtrary, 
Fr.  ia  reached  sooner  than  ia  normal,  because  for  the  same 
range  of  Ace.  the  region  is  always  further  than  id  the 
normal  eye.  Thus,  in  an  E.  eye  a  power  of  Ace.  ^4.5  D. 
gives  a  range  from  r  =  infinity  to  j)  =  22  cm.  (the  focal 
length  of  4.5  D.,  see  p.  25),  t.  e.,  Pr.  is  just  about  to  begin ; 
at  set.  p^O,  Ace.  =  2.5  D.,  and  p  ^^  40  cm.  (the  focal  length 
of  2.5  D.).  In  a  case  of  M.  3  D,,  set.  50,  the  range  being 
^=  2.5  D.,  the  region  of  Ace.  lies  between  33  cm.  (the  r  for 
this  eye)  and  18  cm.  (-=  focal  length  of  3  +  2.5,  or  5.5 
D,);  Pr.  has  not  yet  begun.  In  a  case  of  H.  3  D,  with 
4.5  D.  of  Ace.,  3  D.  of  it  are  used  in  correcting  the  H. — 
i.  e.,  in  bringing  r  to  infinity,  and  only  1,5  D.  remains ;  p  is 
therefore  at  66  cm.  (^  focal  length  of  4.5  —  3,  or  1.5  D.), 
and  a  -|-  lens  of  3  D.  is  needed  to  bring  p  to  22  cm. ;  there 
ia  Pr.  ^  3  D.  The  only  cases  in  which  Pr,  cannot  occur 
are  in  M.  of  more  than  4.5  D.  Thus,  if  M.  ^^  7  D.,  r  is  at 
14  cm.,  and  though,  with  advancing  years,^  will  recede  to 
14  cm.,  it  cannot  go  further,  cannot  reach  22  cm.;  the 
patient  who  never  could  see  at  a  greater  distance  than  14 
cm.,  has  simply  lost  the  power  to  see  at  a  shorter  distance. 
Fig.  120  shows  these  facts  in  a  graphic  manner. 

Treatment. — Convex  spectacles  are  found,  by  the  aid 
of  the  Table  at  p.  3.51,  with  which  the  patient  can  read  at 
22  cm. 

In  practice  it  is  always  proper  to  examine  for  H.  or  M., 
by  taking  the  distant  vision,  and  trying  the  patient  for  m. 
H.  (p.  335)  and  M.  (p.  326).  If  m.  H.  be  found,  arm  the 
patient  with  the  glass  which  neutralizes  it  and  makes  him 
E.,  and  then  add  the  conves  glass  that  should,  by  the 
Table,  be  required  to  bring  p  to  22  cm.  If  M.  be  found 
subtract  its  amount  from  the  corresponding  conves  glass. 

In  prescribing  for  Pr.  we  must  often  order  rather  less 
than  the  full  correction.     For  instance,  if  Ace.  be  almost 
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entirely  lost,  p  is  pracHcally  removed  to  r,  and  the  glass 
which  will  bring  p  to  22  cm.  will  also  briog  r  to  the  same, 


k 


or  nearly  the  aame  point,  and  the  patient  will  be  able  to 
see  clearly  only  just  there.  Now,  22  cm.  is  too  near  for 
sustained  vision,  and  Bucb  patients  often  prefer  a  glaaa 
which  gives  them  a  near  point  of  from  30  to  40  cm.  (12" 
to  16"),  though  in  choosing  h  they  sacrifice  the  power  of 
easily  reading  very  small  print.  The  difficulty  experienced 
by  these  patienta  in  reading  with  glaasea  which  give 
p^  22  cm.  depends  on  the  unaccustomed  strain  thereby 
thrown  on  the  internal  recti ;  and  it  may  be  removed  or 
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lessened  by  adding  to  the  convex  glasses,  prisms,  with  their 
bases  toward  the  nose  (Fig.  16) ;  or  by  decentring  the 
ordinary  convex  lenses  inward  (Fig.  17). 

Presbyopia  Table  for  Emmetropic  Eyes. 


Distance  of 

Pr.  expressed  by  the  lens  necessary 

A 

P- 

tobringi)to22cm  or  9". 

Age. 

Paris 

cm. 

Inches. 

9 

Dioptres. 

0. 

Inch  scale. 

40 

22 

0 

45 

28 

11 

+1. 

+-h 

50 

43 

17 

2. 

tV 

55 

67 

27 

3. 

60 

200 

72 

4. 

65 

infinitj 

4.5 

70 

acquired  H.  —  1     D. 

5.5 

1K 

75 

"       1.5  D. 

6. 

" 

80 

"       2.5  D. 

7. 

i 
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Stbabismds  exists  whenever  the  two  eyes  are  not  (as 
they  ought  to  bej  directed  toward  the  sftine  object.  The 
eye  is  "  directed  toward "  an  object  when  the  image  ia 
formed  on  the  moet  sensitive  part  of  the  retina  (the  yellow 
spot) ;  the  Btraigbt  line  joining  the  centre  of  this  image 
with  the  centre  of  the  object  ie  the  "  visual  axis "  (mc 
footnote  to  p.  45).  The  action  of  the  ocular  muscles  is 
normally  such  ae  to  keep  both  visual  lines  always  directed 
to  the  object  under  regard,  binocular  but  single  vision  being 
the  result.  Although  each  eye  receives  its  own  image,  only 
one  object  is  perceived  by  the sensorium,  because  the  images 
are  formed  on  parts  of  the  retina  which  "  correspond  "  or 
are  "  identical "  in  functioD— -i.  e,,  which  are  so  placed  that 
they  always  receive  identical  and  simultaneous  stimuli. 

Bui  if,  owing  to  faulty  action  of  one  or  more  of  the  mus- 
cles, one  eye  deviate,  and  the  visual  lines  cease  to  be 
directed  toward  the  same  object,  the  image  will  no  longer 
be  formed  on  the  y.  s,  in  both  eyes.  In  one  of  them  it 
must  fall  on  some  other  and  non-identical  part  of  the  retina, 
and  the  result  is  that  two  images  of  the  same  object  are 
seen  (Diplopia,  p.  46}.  In  Fig.  121  y  is  the  y.  s.  in  each 
eye,  and  the  visual  line  of  the  R.  eye  (the  thick  dotted 
line)  deviates  inward  ;  hence  the  image  of  the  object  (fib-) 
which  is  formed  at  y  in  the  L.  eye,  will  in  the  K.  eye  fall 
on  a  non-identical  part  to  the  inner  side  of  jr.  Ob.  will  be 
seen  in  its  true  position  by  the  L,  eye.  To  the  R.  eye, 
however,  it  will  appear  to  be  at  F.  ob.,  because  the  part  of 
the  R.  retina  which  now  receives  the  image  of  ob.  was  ac- 
customed, when  the  e^e  was  normally  directed,  to  receive 


images  from  objects  in  the  position  of  F.  ob. ;  and  in  con- 
sequence of  this  earl^  habit  F.  ob.  ie  the  position  to  vrhich 
every  image  formed  on  this  part  of  the  retina  is  referred. 


Hence  if  the  eye  deviate  toward  its  fellow  (convergent 
squint — as  in  Pig.  121),  the  false  image  will  seem  to  the 
squinting  eye  to  be  in  the  opposite  direction ;  the  image 
{F.ob.)  for  the  R.  eye  being  referred  to  the  patient's  R., 
and  that  for  the  L.  eye  (ob.)  to  his  L. ;  in  convergent  or 
crossed  strabismus  the  double  images  correspond  in  position 
to  the  eyefl,  or  are  hotaonymom.  Similar  reasoning  will 
show  that  if  the  eye  deviate  away  from  its  fellow  (.Fig.  122, 
divergent  ^squint),  the  position  of  the  double  images  must 
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be  revereed,  and  the  image  belonging  to  the  R.  eye  appear 
to  be  to  the  left  of  the  other ;  hence  in  divergent  squint 
the  double  images  are  crossed. 


h 


Since  the  image  of  ob.  in  the  squinting  (K.)  eye  is  formed 
on  a  portion  of  the  retina,  more  or  lees  distant  from  the 
most  perfect  part  (the  y.  s.}.  it  will  not  appear  so  clear  or 
BO  bright  ae  the  image  formed  at  the  y.  s,  of  the  sound  (or 
"working")  eye;  it  is  called  the  "false"  image,  that 
formed  in  the  working  eye  being  the  "true"  one.  The 
greater  the  deviation  of  the  visual  line  (i.  e.,  the  greater 
the  squint)  the  wider  apart  will  the  two  images  appear  and 
the  less  distinct  will  the  "  false  "  image  be. 

[The  y.  e.  (y)  of  the  squinting  (K.)  eye  will  receive  ao 


image  of  some  different  object  lyiag  in  its  tibubI  line 
(shown  by  the  thick  dotted  line)  ;  this  image,  if  Hufficiently 
marked  to  attract  attention,  will  be  seen,  and  will  appear 
to  lie  upon  the  image  of  ob.  seen  by  the  "  working  "  (L.) 
eye ;  two  eijually  clear  objects  will  be  seen  superimposed. 
But,  as  a  rule,  only  one  of  these  images  is  attended  to,  the 
perception  of  the  other  being  habitually  suppressed,  even 
sooner  than  that  of  the  "  false  image  "  (p.  257)  ;  the  sup- 
pressed image  always  belongs  to  tbe  squinting  eye.] 

Squinting  is  not  always  accompanied  by  double  vision 
because :  (1)  if  the  deviation  be  extreme,  tbe  false  image 
is  formed  on  a  very  peripheral  part  of  the  retina,  and  is  so 
dim  aa  not  to  be  noticed ;  conversely,  the  less  the  squint 
the  more  troublesome  is  tbe  diplopia,  when  present;  (2) 
as  already  mentioned  (p.  258),  after  a  time  the  "false 
image  "  la  suppressed  ;  or  the  eye  may  have  been  very  de- 
fective before  the  squint  came  on. 

For  the  method  of  examining  for  strabismus  and  diplopia, 
see  pp.  43  and  47. 

Strabismus  may  arise  from  any  one  of  the  following  mus- 
cular conditions:  (1)  over-action;  (2)  weakuese  following 
over-use;  (3)  disuse  of  an  eye  whose  sight  is  imperfect; 
(.4)  stretching  and  weakening  of  a  tendon  after  tenotomy ; 
(5)  from  paralysis  of  one  or  more  of  the  muscles. 


Fuchs'  bas  lately  shown  that  considorable 
the  Bttachment  of  the  recti  and  obliqui  to  the  Pclerotic,  Such 
variations  in  the  attftchment  sod  power  of  the  muscles  probably 
operate  aa  predispoaing  causes  of  the  squint  in  groups  1,  2,  and  8. 

(1)  Over-action  of  the  internal  recti  gives  rise  to  the 
convergent  squint  of  bypermetropia  (p.  333).  Occasion- 
ally convergent  squint  occurs  in  myopia.  Both  forms  are 
concomitant  (p.  45),  but  in  cases  of  long  standing  the  range 
of  movement  of  the  squinting  eye  is  often  deficient. 


Pnchi,  OrKfB'i  Anh., : 
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(2)  StrabismuB  from  weakneBB  (mugeular  asthenopia,  pp. 
265  and  318)  is  always  divergent,  depending  upon  relaxa- 
tion, or  absoiut«  weakening,  of  the  internal  recti.     It  is 

miDonest  in  M.,  but  is  not  infrequent  in  H.,  and  even  in 
E.  Thia  form  of  squint  Bets  in  gradually,  with  difficulty 
in  usiug  the  eyes  for  long  together  for  reading,  etc.,  the  in- 
ternal recti  not  being  able  to  keep  up  conTergenc«;  in  thia 
stage  it  may  often  be  detected  by  covering  one  eye  whilet 
the  patient  looks  attentively  at  some  near  object,  for  the 
ciivered  eye  will  diverge  when  thus  excluded  (latent  diver- 
gent  squint),  though  in  the  interest  of  binocular  vision  con- 
vergence may  be  maintaiued  for  a  short  time  when  both 
eyes  are  open.  Later  divergent  strabismus  is  sometimes  a 
temporary  condition  due  to  over-use  of  the  eyes,  or  want 
of  general  vigor,  in  young  adults.  Anything  which  lessens 
the  importance  of  binocular  vision  predisposes  to  divergent 
squint— e.  g.,  defective  sight  of  one  eye  from  an -iso- metro  pi  a. 
Tjatent  divergence  is  extremely  apt  to  pass  gradually  into 
Tiianifest  permanent  divergent  squint.  In  this  form  of  stra- 
bismus the  eye  can  be  moved  into  the  inner  canthus,  even 
in  extreme  cases,  by  making  the  patient  look  sideways, 
though  not  by  eiforta  at  convergence,  and  it  is  thus  but 
rarely  thai  the  cases  simulate  paralysis.  Tenotomy  of  the 
external  rectus  and  even  "  advancement "  of  the  weakened 
muscle  are  often  needed.  In  slight  cases  the  symptoms  are 
sometimes  quite  cured  by  wearing  prisms  with  their  bases 
toward  the  nose;  but,  as  far  as  I  know,  one  can  seldom 
predict  success  with  any  certainty  from  their  use.  One  of 
the  moat  troublesome  features  in  muscular  asthenopia  is  its 
great  variability  with  the  patient's  state  of  health;  the 
symptoms  sometimes  disappear  entirely  in  a  bracing 
climate,  returning  as  soon  as  the  patient  comes  back  to 
his  less  invigorating  home  air. 

(3)  Strabismus  from  disuse  is  also  nearly  always  diver- 
gent, depending,  as  it  does,  on  relaxation  of  the  internal 
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rectus.  It  occurs  in  cases  where  coDvergeuce  ia  no  longer 
of  service,  as  when  one  eye  is  blind  from  opacity  of  the 
cornea,  or  other  cauae,  or  where  the  refraction  of  the  two 
eyea  is  very  different  (p.  347).  Tenotomy  of  the  external, 
with  or  without  advancement  of  the  internal,  rectus  may 
be  performed. 

(4)  Stretching  and  weakening  of  the  internal  rectus 
after  divisioQ  of  its  tendon  for  convergent  squint  may  give 
rise  to  divergence,  simulating  that  caused  by  paralysis  of 
the  internal  rectiie.  The  caruncle  in  these  cases,  however, 
is  generally  much  retracted,  and  this,  together  with  the 
history  of  a  former  operation,  will  prevent  any  mistake  in 
diagnosis.  Such  a  squint  can  always  be  lessened,  and 
often  quite  removed,  by  an  operation  for  readjustment  or 
advancement  of  the  defective  tnuecle. 

(6)  Paralytic  squint. — The  deviation  is  caused  by  the 
unopposed  action  of  the  sound  muscles.  When  the  palsied 
muscle  tries  to  act,  the  eye  fails,  in  proportion  to  the  weak- 
ness, to  move  in  the  required  direction.  In  many  cases  there 
is  only  slight  paresis,  and  the  resulting  deviation  is  too 
little  to  be  objectively  noticeable;  but  in  such  cases  the 
diplopia,  aa  mentioned  already,  is  very  troublesome,  and  it 
is  for  this  symptom  that  the  patient  comes  under  care. 
Further,  in  these  slight  cases  the  symptoms  often  vary  with 
the  effort  made  by  the  patient,  In  paralysis  of  the  third 
nerve,  the  several  branches  are  often  affected  in  different 
degrees,  and  the  strabismus  and  diplopia  are  then  complex. 
When  paralysis  of  any  ocular  muscle  is  of  long  standing, 
secondary  contraction  of  the  opponent  seems  sometimes  to 
occur,  and  complicates  the  symptoms.  Further  difficulty 
in  diagnosis  is  occasionally  caused  by  the  sound  yoke- 
fellow' of  the  paralyzed  muscle  acting  too  much,  in  obedi- 

>  Tlakti  or  cuniugale  muailcii  sra  the  iuuwlaa  of  upposiir  ejua  nhich  m-i  liigellim 
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ence  to  efforts  made  by  the  latter;  when  this  happens  the 
equiot  will  sometimes,  even  when  both  eyes  are  uncovered, 
affect  the  sound  instead  of  the  paralyzed  eye — i.  e.,  it  will 
alternate.     ( Compare  Secondary  squint,  p.  44.) 

The  commonest  forms  of  paralytic  squint  are  due  to 
affection,  separately,  of  the  esternal  rectus  (sixth  nerve), 
superior  oblique  (fourth  nerve),  or  of  one  or  all  of  the 
muscles  supplied  by  the  third  nerfennternal, superior  and 
inferior  recti,  inferior  oblique,  levator  palpebrse),' 

Paralysis  of  the  external  rectns  (sixth  nerve)  causes  a 
convergent  squint,  from  preponderance  of  the  internal 
rectus,  which,  except  in  the  slightest  cases,  is  usually  very 
noticeable.  Movement  straight  outward  is  impaired,  and  if 
the  paralysis  be  complete  the  eye  cannot  be  moved  outward 
beyond  the  middle  line  of  the  palpebral  Jissure.  There  la 
homonymous  diplopia;  the  two  images,  when  in  the  hori- 
zontal plane,  are  upright  and  on  the  same  level ;  the  dis- 
tance between  them  increases  as  the  object  is  moved  toward 
the  paralyzed  side,  but  it  diminishes,  or  the  images  even 
coalesce,  in  the  opposite  direction.  Thus  in  pajalysis  of 
the  left  external  rectus  (Fig.  123,  uppermost  figure),  the 
images  separate  more  as  the  object  is  move^l  to  the  patient's 
left,  but  approach  one  another,  and  finally  coalesce,  as  it  is 
moved  over  to  his  right.  In  slight  cases  the  diplopia 
ceases  when  the  patient  looks  at  an  object  a  few  inches  off, 
but  reappears  when  he  gazes  straight  forward  at  a  distant 
object.  In  the  upper  part  of  the  field  the  false  image  is 
sometimes  lower,  and  in  the  lower  part  of  the  field  higher 
than  the  true  one.  I  have  many  times  noticed  that  the 
pupil  is  larger  in  the  affected  eye  than  in  the  other,  a  OOQ- 
dition  which  we  should  not  expect. 

In  paralysis  of  the  Enperior  oblique  {fourth  nerve)  there 
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IB  either  do  visible  equiat,  or  only  a.  alight  deviation  upward 
and  inward.  But  when  the  eyes  are  directed  below  the 
horizontal,  very  troublesonie  diplopia  arises  from  the  de- 
fective downward  aud  outward  movement,  and  loss  of  rota- 
tion of  the  vertical  meridian  inward,  to  which  the  lesion 
gives  rise.  In  downward  movements,  eapecially  downward 
and  toward  the  paralyzed  side,  the  eye  remains  a  little 
higher  than  its  fellow;  in  trying  to  look  straight  down 
(inferior  rectus  and  superior  oblique)  the  unopposed  action 
of  the  inferior  rectus  carries  the  cornea  somewhat  inward 
(convergent  squint),  aud  at  the  same  time  rotates  the  ver- 
tical axis  outward,  whilst  the  cornea  remains  on  a  rather 
higher  level  than  its  fellow;  in  following  an  object  from 
the  horizontal  middle  line  down-outward,  it  will  he  seen 
that  the  vertical  meridian  of  the  cornea  does  not,  as  it 
should,  become  inclined  inward. 

In  many  cases,  however,  the  slight  defects  of  movement 
caused  by  paralysis  of  the  superior  oblique  are  not  clearly 
marked,  and  the  diagnosis  has  to  be  based  on  the  char- 
acters of  the  diplopia  (compare  p.  47),  In  all  positions 
below  the  horizontal  line,  the  false  image  is  below  the  true 
one,  and  displaced  toward  the  paralyzed  side  (^homony- 
mous) ;  thus,  if  the  R.  muscle  be  at  fault,  the  false  image 
will  be  below  and  to  the  patient's  K.  (Fig.  123,  arrow-head 
figurej ;  further,  it  is  not  upright,  but  leans  toward  the 
true  image.  The  difference  in  height  beween  the  images  is 
greatest  in  movements  toward  the  sound  side  ;  the  lateral 
separation  is  greater  the  further  the  object  is  moved  down- 
ward;  the  leaning  of  the  false  image  is  greatest  in  move- 
ments toward  the  paralyzed  side.  When  the  patient  looks 
on  the  floor- — t.  e.,  projects  the  images  on  to  a  horizontal 
surface,  the  false  image  seems  nearer  to  him  than  the  true 
one.  The  images  are  always  neareuough  together  to  cause 
inconvenience,  and  as  the  diplopia  is  confined  to,  or  la 
worat  in,  the  lower  half  of  the  field,  the  half  most  used  in 
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daily  life,  paralyeis  of  the  superior  oblique  b  very  annoy- 
ing, especially  in  going  up  or  down  stairs,  in  looking  at  the 
floor,  counting  money,  eating,  etc. 


PanUjfsw  of  the  third  nerve,  when  complete,  causes  ptous, 
loss  of  inward,  upward,  and  downward  movements,  loss  of 
accommodation  and  partial  mydriasis,  well-marked  diver- 
gent strabismus  from  unopposed  action  of  the  external 
rectus,  and  crossed  diplopia.  The  downward  and  outward 
movement,  with  rotation  of  the  vertical  meridian  inward, 
effected  by  the  superior  oblique,  remains.  The  mydriasis 
is  much  less  than  that  produced  by  atropine.  In  many 
cases  the  paralysis  is  incomplete,  affecting  some  branches 
(and  muscles)  more  than  others,  and  the  symptoms  are 
then  lees  typical.  Isolated  paralysis  of  a  single  third 
nerve  muscle  is  rare, 

Pecnliaritifls  of  paralytic  strabismns. — (Ij  If  a  patient 
suffering — e.  g.,  from  paresis  of  one  external  rectus,  look  at 
an  object  distant  about  two  feet,  and  the  sound  eye  be  then 
covered  by  holding  a  card  (or  a  piece  of  ground  glass) 
before  it,  the  paralyzed  eye  will  make  an  attempt  (more  or 
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less  successful  according  to  the  degree  of  palsy)  to  look  at 
the  abject.  The  movemeDt  effected  will  call  for  a  greater 
effort  than  if  the  sixth  nerve  were  healthy,  and  as  the  eye 
muscles  always  work  in  pairs,  the  same  effort  will  be  traDs- 
mitted  to  the  internal  rectus  of  the  healthy  eye.  The 
latter  will,  in  consequence,  describe  a  larger  movement 
than  the  paralyzed  eye — i.  e.,  th-e  secondary  squint  will  be 
greater  than  the  primary  (p.  47).  This  test  is  sometimea 
of  use  in  distinguishing  which  is  the  faulty  eye,  in  cases 
where  the  squint  is  alight,  and  the  patient  unable  to  dis- 
tinguish between  the  false  and  true  images  (p.  47).  (2) 
Giddiness  is  often  present  when  the  patient  walks  with  the 
sound  eye  closed.  This  symptom  depends  on  an  erroneous 
judgment  of  the  position  of  surrounding  objects,  which  Is 
caused  by  the  weakened  muscle  not  being  able  to  achieve 
a  movement  of  the  eyes  corresponding  in  magnitude  to  the 
effort  made.  It  is  absent  when  both  eyes  are  open,  and 
when  the  paralyzed  eye  is  covered.  It  often  helps  us  more 
than  does  the  former  symptom  in  determiniug  which  is  the 
faulty  eye  ;  but  it  varies  much  in  severity  in  different  cases, 
and  may  be  quite  absent.  Patients  with  ocular  palsy  often 
keep  one  eye  closed,  nearly  alvjaya  the  paralyzed  one,  to 
avoid  diplopia. 

Paralysis  of  the  ocular  muscles  is  seldom  symmetrical ; 
in  the  rare  cases  where  it  is  so,  the  disease  is  usually  intra- 
cranial. In  uncomplicated  symmetrical  "  ophthalmoplegia 
externa"  (paralysis  of  all  the  external  muscles,  the  iris  and 
ciliary  muscle  escaping),  the  disease  is  usually  nuclear, 
whilst  in  cases  of  symmetrical  disease  of  oculo-motor 
nerve-trunks,  both  external  and  internal  muscles  are  para- 
lyzed ;  but  even  in  nuclear  ophthalmoplegia  the  disease 
may  spread  forward  and  attack  the  centres  for  the  iria  and 
ciliary  muscle,  and  tbe  differential  diagnosis  may  then  be 
exceedingly  difficult  to  make.  In  the  later  stages  of 
nuclear  ophthalmoplegia,  other  cranial  nerves  (especially 
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the  optic  Hiiil  fifth)  may  be  involved,  and  ejmptoms  of 
ipinal  or  bulbar  dlseaee  be  present  (p.  367). 

It  it  bolioved,  iti  tlie  resutl  chiefly  of  experiments  by  Hensen 
nnil  V'iilakert,  Ihftl  Ihora  Are  separate  centrea  for  diflTerenL  parls  uf 
Ihulhird  [nnd  fourlh)  nerve  in  tbefloorof  the  aqueduct  of  Sylvius; 
mutt  Kiiterlorly  ia  Uie  centre  fur  accoinmodntion,  next  that  for  the 
»phinoliir  uf  tlie  pupil,  next  for  the  internal  recti  (convergence), 
■n<l  rurlher  buck  those  fur  the  other  ocular  muacles.  It  baa  alio 
bean  made  out  that  there  is  a  direct  conneution  between  the  nucleui 
(if  llio  sixth  nerve  un  oue  side,  and  part  of  the  fibres  uf  the  third 
and  fourth  uf  the  opposite  aide,  an  arrangement  which  may  explain 
the  aasuoiatiun  uf  tlie  external  reclus  of  one  eye  with  the  internal 
of  Iho  other  In  louking  eiduwayE.  MautEiner  suggests  that  the 
II  ml  In  lion  uf  nuo'ear  ocular  palsies  to  the  external  musclea  in  aome 
ciUM,  and  to  the  Internal  muscles  in  others,  may  be  explained  by 
vwcular  supply ;  the  rentraa  for  accommodation  and  pupil  being 
fed  by  tha  posterior  o<immunicating  artery,  the  cenlrea  for  the  ex- 
ternal miuolei  by  the  puslerior  cerebral. 

Apfkctiohs  of  the  Inteknal  Muscles  of  the  Eyiiball. 

Pkyiiologi^  oHl/iBiT.— The  nerves  of  the  iria  are :  a.  The  third 
fur  onntrkction  of  the  pupil ;  5,  the  cervical  eympathetic  for  its  di- 
latation, and  <s  the  fifth  supplying  sensory  fibres.  The  sympathetic 
libroa  (*)  eomo  from  lUo  cord  probably  through  the  anterior  root 
of  the  Mound  doiaal  nej-r»,«nd  reach  the  eye  i  (1)  through  theGsi- 
*orlan  ganglion  tram  the  carotid  plexus ;  (2)  Ibrough  the  lenticular 
ganglion  trom  llie  cavernous  plexus;  fS)  it  is  stated  that  sympa- 
tbetio  (dilator)  flbnt)  accompany  tbe  fifth  nerve  directly  from  ila 
origin.  The  ciliary  muscle  has  not  hitherto  been  thought  lo  coo- 
lain  any  nervn-flbnis  cori«»ponding  to  Ihe  dilalor  nervea  of  the 
iris,  but  it  It  now  thought,  by  Jeaeop,  that  such  fibres,  capable  of 
causing  complaM  relaxation,  are  pr«a«nt  in  tbe  long  ciliary  D«rves. 
Th»  BUuvnlt  of  Ihe  filth  'c),  form  (1 )  the  long  root  uf  tba  1«iiti- 
cular  ganglloD  (which  givet  ot(  the  short  ciliary  oerT«t);  {2)  tbe 
long  ciliaries,  two  or  three  in  number,  independoot  of  the  gang- 
lion. Tbe  human  iria  contains  a  circular  (sphincter)  nni 
muscle  dose  to  the  pupil ;  bat  there  terms  to  be  no  dtlater  ■ 
the  thin   layer  of  radiating    fibrous   structure  widi   i     ~ 


nuclei,  which  lies  immediately  beneath  (i.e.,  in  front  of)  tho  uveal 
layer,  being  probably  only  elastic.' 

If  the  third  nerTe  be  divided,  or  paraljaed,  the  pupil  dilates 
moderately  (never  extremely)  and  beciimei  motionleaa  to  light  and 
uccomjnodation,  and  accommodation  ia  lost.  Of  contraction  of 
pupil  and  spasm  of  accommodation  from  irritation  of  the  nerve, 
we  have  little  clinical  knowledge;  but  eiperimental  slimnlation 
of  the  nerve  produces  those  effects.  Section,  or  paralysis,  of  the 
cervical  sympathetic  causes  some  contraction  of  pupil,  and  destroys 
its  power  of  dilating  when  shaded  ;  stimulation  of  it,  or  of  the  an- 
terior root  of  the  second  dorsal  (in  monkeys,  Ferrier),  causes  well- 
marked  dilatation,  which,  however,  is  leas  than  that  due  to  atro- 
pine; irritation  of  the  skin,  stimulating  the  dilator  nerve,  causes 
sligbt,  momentary  dilatation. 

All  the  drugs  which  act  upon  the  iris,  act  on  the  ciliary  muscle 
too,  but  the  iris  is  affected  sooner,  for  a  long  time  and  by  weaker 
solutions  than  the  ciliary  muscle. 

Atropine' dilates  the  pupil  and  paralyzes  the  accommodation; 
its  effect  on  the  pupil  in  old  people  is  often,  and  in  children  some- 
times, lessened ;  the  mydriasis  of  atropine  ia  greater  than  that  duo  to 
paralysis  of  the  third  nerve,  but  is  somewhat  increased  if  the  third 
nerve  be  cut.  It  acts  in  old  standing  paralysis  of  iris  (third  nerve) 
and  of  cervical  sympathetic,  but  in  both  conditions  the  mydriasis 
is  apt  to  be  rather  less  than  full ;  the  mydriasis  is  said  to  be  rather 
increased  by  stimulating  the  long  ciliary  Dorves,  and  diminished 
by  cutting  the  fiflb.'  Atropine  dilales  the  pupil  of  a  freshly  ex- 
cised (rabbit's)  eye,  and  of  the  eye  of  an  animal  bled  to  death,  and 
it  acts  a  little  if  put  on  to  the  human  eye  vary  soon  after  death. 
From  the  above  it  ia  inferred  that  atropine  acta  directly  upon  the 
muscular  fibres,  paralyzing  them,  and  not  upou  the  nerve-fibres. 
Atropine  does  not  act  upon  the  iris  of  birds  (containing  striped 

Eserine*  contracts  the  pupil  and  causes  spasm  of  accommoda- 
tion; it  has  the  same  action  In  longstanding  paralysis  of  iris  (third 
nerve),andHfterseclinnof  the  third  nerve  and  of  the  sympathetic; 
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it  has  very  little  effect  i(  atropine  bave  been  used,  but  it  imotedi- 
Btel;  overcomea  the  mydriasis  nf  cncnine.  Esarine,  therefore,  prob- 
ably HotB  directly  on  the  muEcular  fibres,  BtimuinUng  them. 

Cocaine dilatee  the  pupil,  but  does  not  prevent  its  aotion  to  light 
and  accommodation,  and  ha«  but  little  action  on  tba  ciliary  muecle; 
hence  it  does  not  act  by  paralyzing  either  the  Ihird-nerve  fibres  or 
the  muscular  fibres.  It  causes  further  dilatation  of  a  pupil  dilated 
by  atropine  or  by  section  of  the  third  nerve  ;  whilst  it  does  not  dilate 
tbe  pupil  if  the  cervical  sympathetic  have  been  cut  or  paralyzed 
for  some  little  time.  It  also  cauaoa  retraction  of  the  eyelids  and 
of  the  superBcial  bloodvessels  of  the  eye.  Hence 
I  probably  acts  by  Btimulating  the  sympathetic  nerve-fibres. 
It  Michael  Foster's  "  Phyaiologyj"  terrier's  "Functions 
n  "  (2d  edition),  atid  "  Proc.  of  Roy.  8oc.,"  1883 ;  Oowers's 
"  Disaasas  of  Nervous  System,"  vol.  i. ;  Jessop,  "Proc.  of  Roy, 
Soc.,"   1886-6;    Marshull,  Lan-el,  1S85,  ii.,  286;    Author's  own 

The  ibllowing  fariuB  of  paralyaJB,  or  altered  innerTstion, 
of  iris  and  ciliary  muBcle  agree  tolerably  with  the  above 

physiological  facta : 

A.  PapU  alone.— (1)  ParalysiB  of  dilatation:  Pupil  io 
good  light,  equal  to  or  emaller  than  the  other ;  but  when 
shaded,  dilates  little,  if  at  all,  so  that  in  dull  light  it  ie 
much  the  smaller  {paralytic  myosW);  accommodation  not 
affected.  This  uncommon  condition  is,  when  well  marked, 
generally  one-sided,  and  due  to  paralysis  of  cervical  sym- 
pathetic by  pressure — e.  g.,  by  aneurism  or  tumor  at  the 
rootof  theneck,  orJDJury  to  the  brachial  plexus;  it  should, 
therefore,  always  lead  to  careful  examination.  A  degree 
of  myosis  and  non-dilatability  of  pupils  is  common  in  old 
age.  (2)  The  opposite  state  (spasmodic  mydriatu)  is  very 
rare  as  a  permanent  symptom,  though  temporary,  varying 
dilatation  of  one  pupil  la  sometimes  seen  in  youn^  or  neu- 
rotic persons.  Persistent  spasmodic  mydriasis  is  said  to 
occur  in  the  early  (Irritative)  stage  of  lesions,  which  after- 
ward produce  paralytic  myoals;'  in  this  state  we  should  ex- 

1  Ogvera :  DIs,  ot  Keninie  S^Bt.,  I,  1S2.  I  ud  heu  Ter;  ILllle  of  Ihli  lymtluni 
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pect  the  pupil,  though  dilated,  to  act  hoth  to  )ight  and  to 
accorooiodation,  aa  after  cocaine.  (3)  Of  paralytic  mydri- 
asis (paralysis  of  third-Dcrve  fibres  of  the  sphincter  muscle) 
without  paralysis  of  accommodation  we  kaow  but  little,' 
except  in  a  slight  degree  as  a  reaidue  after  recovery  from 
the  double  cunditiou  (paralysis  of  sphincter  iridis,  and 
ciliary  muscle),  the  pupil  often  not  recovering  so  well,  or 
so  soon,  as  the  accommodation  (compare  the  action  of  the 
drugs  above  given).  (4)  Paralysis  of  iris  {iridophgia), 
without  defect  of  accommodation,  UBually  afTecta  only  the 
action  to  light  {jcfiex  iridoplegia),  the  aMOciated  action  re- 
mainiog.  It  occurs  as  a  very  early  symptom  in  locomotor 
ataxy,  and  aoraetimea  without  any  other  symptoms  of  that 
disease,  and  should  always  lead  to  full  investigation.  It  is 
probably  due  to  degeneration  in  that  part  of  the  nucleus 
of  the  third  which  presides  over  the  reflex  action  of  the 
pupil. 

u.  Paralysis  of  accommodation  alone  (cydoplegia)  is 
often  seen  after  diphtheria.  It  is  often  incomplete,  and 
the  pupils  are  usually  unaSected;  but  if  the  cycloplegia 
be  complete  there  is  sometimes  mydriasis.  In  ataxy  there 
is  occasionally  cycioplegia  with  a  pupil  active  to  light. 
Accommodation  is  sometimes  quite  lost  without  any  altera- 
tion of  pupil  in  what  is  spoken  of  as  premature  presbyopia, 
but  tbia  is  not  called  cycloplegia,  not  being  supposed  to  be 
paralytic. 

c.  Ciliary  muscle  and  iris  affected.  — (1)  Cycloplegia 
with  mydriasig;  loss  of  accommodation  and  pupil  dilated 
to  about  5  mm.  and  motionless ;  the  ordinary  condition  in 
complete  paralysis  of  third  nerve.  It  is  now  and  then 
seen  without  failure  of  any  other  part  of  the  third  nerve, 
and  the  pupil  may  then  be  quite  widely  dilated.  When 
an  old  person  gets  paralysis  of  the  third,  the  pupil  ia  often 
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very  little  dilated.     (2)  Total  iridoplegia,  with  cycloplegia 

("  opktkahnoplegia  interna  ") ;  accommodation  loat ;  puptt 
motioolesa  to  reflex  and  associated  stimuli,  and  of  medium 
eize ;  thiB  ia  sometimea  a  later  Btage  of  (a.  4),  but  it  may 
be  primary;  the  paralyaia,  both  of  iris  and  ciliary  muscle, 
ia  oflen  iucoaiplete.  In  paralysis  of  sixth  nerve,  the  pupil 
of  the  paralyzed  eye  ia  often  rather  larger  than  that  of  the 
other. 

Gadbes  of  Ocular  Paraltsib. — It  is  convenient  to 
separate  the  external  and  mixed  forms  from  those  in  which 
only  the  internal  muscles  are  involved,  aince  the  local 
lesions  are,  as  a  rule,  different  in  the  two  groups. 

Paralysis  of  the  third,  fourth,  or  sixth  nerve  may  be  the 
result  of  tumors  or  other  growths  in  the  orbit,  but  in  such 
cases,  as  a  rule,  the  paralysis  forms  only  one  amongst  other 
well-marked  local  symptoms.  In  the  vast  majority  of  un- 
complicated ocular  palsies  we  are  quite  unable  to  decide, 
either  from  the  state  of  the  eye,  or  of  the  orbital  parts, 
whether  the  lesion  be  in  the  orbit  or  within  the  cranium. 
Meningitis,  morbid  growths,  and  syphilitic  periostitis  at 
the  base  of  the  akull,  or  involving  the  sphenoidal  fissure, 
often  cause  ocular  palsy,  seldom  confined  to  one  nerve,  and 
aneurism  of  the  internal  carotid  in  the  cavernous  sinus 
occasionally  doea  ao.  Syphilitic  gumma  of  the  nerve-trunk 
is  probably  the  commonest  cause  of  single  paralyses ;  the 
intracranial  portion  of  the  nerves  is  known  to  be  oflen  the 
seat  of  such  growths,  but  small  neural  gummata  probably 
occur  also  on  the  orbital  part  of  the  nerves.  Injuries  to 
the  head  often  cause  ocular  paralysis ;  the  paralysis  ia 
usually  noticed  very  soon  after  the  accident,  and  is  prob- 
ably always  a  sign  of  fracture  of  the  base  involving  the 
middle  fossa,  or  of  some  part  of  the  walla  of  the  orbit. 
Direct  damage  to,  or  thickening  subsequent  to  fracture 
near,  the  pulley,  seems  to  account  for  some  cases  of  trau- 
matic paralysis  of  the  superior  oblique.    Pain  in  the  temple 
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or  froDt  of  the  head  is  verv  common  id  ocular  palsies  due 
to  periostitis  and  giimmatB.  In  certain  cases  neither  the 
syniptoms  nor  history  enable  us  to  locate  the  seat,  or  prove 
the  cause  of  the  paralysis ;  the  term  "  rheumatic"  is  often 
applied  to  such  cases,  on  the  assumption  that  the  palsy  is 
peripheral  and  caused  by  cold,  that  it  is,  in  fact,  to  be 
compared  to  peripheral  paralysis  of  the  facial  nerve;  no 
doubt  some  of  these  are  in  reality  ayphilitic.  Paralysis, 
DBually  of  short  duration  and  afiecting  only  one  nerve,  is 
not  uocommoD  at  an  early  stage  of  locomotor  ataxy. 
Ophthalmoplegia  externa  generally  sets  in  slowly,  is  bi- 
laterally symmetrical  and  permanent ;  it  usually  indicates 
sclerotic  disease  of  the  nerve  centres,  often  caused  by 
syphilis;  but  it  is  sometimes  caused  by  tumor  centrally 
placed,  or  by  symmetrical  gumniata  on  nerve- trunks.  Oc- 
casionally ocular  palsies  are  "functional,"  or  occur  in 
company  with  symptoms  apparently  of  hysterical  nature, 
and  pass  off. 

lu  respect  to  the  causation  of  the  purely  internal  paral- 
yses we  have  hut  little  positive  knowledge.  Mydriasis 
with  cycloplegia  and  no  other  paralysis,  would  be  accounted 
for  by  disease  of  the  short  (third  nerve)  root  of  the  lenticular 
ganglion.  Iridoplegla  and  ophthalmoplegia  interna  are 
probably  the  result  of  chronic,  very  strictly  localized, 
disease  of  the  centres  for  the  pupil  and  accommodation 
(Gowers),  which  have  been  shown  to  form  separate  parts 
of  the  nucleus  of  the  third  nerve.  Complete  ophthalmo- 
plegia interna  would  also  be  expected  if  the  lenticular 
ganglion  (HutchinB<m),  or  the  intraocular  ganglionic  cells 
of  the  choroid  (Hulks),  were  disorganized ;  but  such 
changes  have  not  yet  been  proved  post  mortem.  Paralysis 
from  blows  on  the  eye  is  referred  to  at  p.  17>5.  (See  also 
Diphtheria,  Chapter  XXIV.) 

Treatment  of  Ocular  Paralyses. — In  estimating 
the  reeultB  of  treatment  it  is  well  to  remember  that  some 
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u  reooTer  ipoDteneoiuIr, that  in  muif  tke  iAtk'mM 
pftrMiii  rslher  than  paralyaU,  and  thai  in  the  fart^  cmh 
thf;  Mymptoma  ofLen  vary  ia  ieyerity  from  dsy  to  dKf,  ^ 
even  whilst  under  observation  at  a  siDgle  vni^  aeeavfiig 
to  the  attention  given  anil  effort  made  by  the  pati^it.  TW 
(|ueationi  ofRyphiliH  and  of  injury  to  the  head  maat  alwa^ 
be  carefully  inquired  into,  eepecially  when  only  ooe  Bern 
in  paralyzed.  When  several  nerves  are  inTolved,  tanor. 
nntfurium,  or  lyphilio  (either  gummatous  inflammatioa  at 
thu  baw,  orHclerotic  nuclear  diseaee)  are  to  be  soapected. 
Iodide  of  pntuwium  and  mercury  are  ihe  only  tDtemal 
rvinttdiM  likely  to  be  beneGcial,  and  unless  syphilis  be 
qnite  out  of  the  ijuestion  they  should  have  a  full  trial; 
many  cases  recover  quickly  under  moderate  doees  of  iodide. 
Faradi7,Htinn  of  the  paralyzed  muBcles  is  sometimes  used. 
Operation  for  paralytic  squiut  of  old  standing  may  eome- 
Limcs  be  undertaken. 

Nyitagrmui  (involuntary  usciUaticg  movement  of  the 
nyCNj  in  generally  associated  with  serious  defect  of  sight 
riftling  from  very  early  life,  such  as  opacity  of  the  cornea 
nllor  ophthalmia  neuuutorum,  congenital  cataract,  choroido- 
retinilis,  or  disease  of  the  optic  nerve.  It  is,  however,  also 
seen  in  cases  of  infantile  amblyopia  without  apparent  cause, 
and  constantly  in  albinoes.  Nystagmus  is  often  developed 
during  adult  life  in  coal  miners ;  it  has  been  attributed  to 
the  insuflicioncy  of  light  furnished  by  the  safety  lamps, 
and  with  more  probability  to  the  necessity  which  the  miner 
is  under  of  constantly  looking  in  an  unnatural  direction- 
upward  or  Bidewnys,  for  example.  It  is  often  present  only 
when  the  collier  lakes  up  his  mining  posture.  Nystagmus 
also  occurs  aa  a  symptom  in  some  cases  of  disseminated 
Buleroais,  and  in  other  forms  of  central  nervous  disease. 

Usually  both  eyes  oscillate,  but  when  only  one  eye  is 
defective,  it  alone  may  oaciClate.  The  movements  in  nys- 
lagmoB,  whatever  may  be  the  cause  of  the  condition,  Tsry 
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much  in  rapidity,  amplitude,  and  direction  in  different 
caees,  and  even  in  the  same  case  at  different  times ;  they 
are  generally  worse  when  the  patient  is  nervous,  and  often 
there  is  a  particular  position  of  the  eyes  in  which  the 
oscillation  is  least.  Nystagmus  often  becomes  much  less 
marked  as  life  advances.    Treatment  is  useless. 


CHAPTER    XXIII. 

OPERATION  B, 

A.  Operations  on  the  Eyelids. 

1.  Epilation  of  eyelashes. — Position:  patieot  seated; 
surgeon  standing  bebind.  The  forceps  to  be  broad-ended, 
with  smooth,  or  very  finely  roughened,  blades  which  meet 
accurately  in  tbeir  whole  width.  Stretch  tbe  Hd  tightly 
by  a.  finger  placed  over  each  end..  Poll  out  the  lashes  at 
first  quickly  in  bundles,  and  finish  by  carefully  picking  out 
the  separate  ones  that  are  left. 

2.  Eversion  of  upper  lid, — Position  as  for  1,  or  the 
surgeon  may  stand  in  front.  The  patient  looks  down,  a 
probe  is  laid  along  the  lid  above  the  upper  edge  of  the 
"cartilage;"  the  lashes,  or  the  edge  of  the  lid,  are  then 
seized  by  a  finger  and  thumb  of  tbe  other  hand,  and  turned 
up  over  the  probe,  which  is  simultaneously  pushed  down. 
After  a  little  practice  the  probe  can  be  dispensed  with,  and 
the  lid  everted  by  the  forefinger  and  thumb  of  one  hand 
alone,  one  serving  to  fis  and  depress  the  lid,  the  other  to 
turn  it  upward. 

3.  Bemoval  of  Ueibomian  cyst. — Position  aa  for  1. 
Instruments :  a  small  scalpel  or  Beer's  knife  (Fig.  160) 
and  a  curette  or  small  scoop  (Figs.  124  and  156).     (1) 

Fio.  124. 
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Evert  the  lid ;   (2)  make  a  free  crucial  incision  into  the 
tumor  from  the  conjunctivsl  surface;    (3)  remove  the 
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growth  either  bj  squeesiDg  the  lid  between  finger-  and 
thumb-nail,  or  by  meaus  of  the  scoop.  The  cavity  filJs 
with  biood,  and  may  thua  for  a  few  days  be  larger  than 
before.    These  tumors  have  no  distinct  cyat-wall. 

4.  Inspection    of  cornea    in    purulent  ophthalmia,  etc. 
Position :  if  the  patient  be  a  baby  or  child,  the  back  of  its 


bead  ia  to  be  held  between  the  surgeon's  knees,  its  body 
and  legs  being  on  the  nurse's  lap ;  if  an  adult,  the  same  as 
for  1.  If  the  lids  cannot  be  easily  separated  by  a  finger  of 
each  hand,  enough  to  allow  a  view  of  the  cornea,  retractors 
should  be  used  (a  convenient  pattern  is  shown  in  Fig.  125), 
by  which  one  lid,  or  both,  can  be  raised  and  held  away 
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from  the  globe.     If  this  instrument  be  gently  used  we 
•void  all  risk  of  causing  perforation  of  the  cornea  shonld  a 


deep  ulcer  be  preseot ;  an  accident  which  may  happen  in 
caaes  attended  by  much  swelling  or  Bpasm  of  the  lidg  if  the 
lingers  are  used. 

5.  Entropion. — Spasmodic  entropion  of  the  lower  lid,  with 
relaxed  sk.in,  in  old  people.  Position  as  for  1.  Instru- 
menta:  T  forceps  (Fig.  126),  soissors  (Fig.  141;,  trwlhed 
forceps.  With  the  T  forceps  pinch  up  a  fold  of  skin  as 
close  as  possible  to  the  edge  of  the  lid,  and  of  width  pro- 
portionate to  the  degree  of  inversion,  and  cut  it  ofl' close  to 
the  forceps;  now  pinch  up  and  cut  out  a  portion  of  the 
exposed  orbicularis  muscle ;  eatures  need  not  be  used. 
Another  good  plan  is  to  enter  a  threaded  needle  close  to 
the  edge  of  the  lid,  bring  it  out  half  an  inch  vertically 
below,  tie  the  intervening  skin  and  muscle  tightly,  and 
allow  the  thread  to  cut  its  way  out;  two  or  three  such 
stitches  will  be  wanted  at  equal  distances  apart. 

6.  Organic  entropion  and  trichiasiB. — When  the  whole 
row  of  lashes  is  turned  inward,  and  the  inner  surface  of 
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the  lid  much  shortened  by  scarring,  the  radical  extirpation 
of  alt  the  lashes  is  the  quickest  and  most  certain  means  of 
giving  permanent  relief,  but  it  leaves  an  unsightly  baldn< 
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and  expoeee  the  cornea  to  unuatural  risk  from  duBt,  etc. 
Poeilion:  recumbent;  the Burgeon  stands  behiud  the  patient. 
Anseethesia  seldom  necessary.  iDStruments :  a  horn  or 
bone  ]id-Bpatu!a  (Fig.  128,  «),  or  a  lid  clamp  (Fig.  127),  a 
Beer's  knife  (Fig.  160),  and  forcepa.  Make  an  inciBioQ 
from  end  to  end  (beginning  just  oppoeite  the  punctum)  be- 
tween the  hair- follicles  aiid  Meibomian  ducts,  as  if  to  split 
the  lid  into  two  layers.  Theu  make  a  second  incision 
through  the  akin  and  tissues,  about  a  twelfth  of  an  iiicfa 
from  the  border  of  the  lid,  parallel  with,  but  in  a  plane  at 
right  angles  to,  the  first.  The  strip  of  akin  and  tissue  in- 
cluded between  these  two  cute  will  now  be  almost  free, 
except  at  its  ends,  which  are  to  be  united  by  a  cross-cut, 
and  the  strip  dissected  off;  it  should  include  the  hair- 
follicles  in  their  whole  depth.  Examine  the  white  edge  of 
the  "cartilage,"  now  exposed,  for  any  hair-fullicles  acci- 
dentally left  behind ;  they  will  appear  as  black  dots,  and 
are  to  be  carefully  removed. 

In  the  same  or  slighter  cases,  the  inversion  of  the  border 
of  the  lid  may  be  much  lessened  by  complete  division  of 
the  "  cartilage  "  from  the  conjunctival  surface  along  a  line 
parallel  with,  and  3  mm.  from,  the  free  border  (Burow's 
operation)  (Fig.  129,  Bu).  The  wound  gapes  and  the  in- 
verted border  of  the  lid  falls  forward  and  is  kept  in  its 
natural  place  by  the  cornea.  The  only  instruments  needed 
are  a  scalpel  and  scissors.  Position  as  for  1,  or  recumbent. 
The  lid  is  kept  well  everted  whilst  the  incision  is  being 
made.  A  puncture  is  made  with  the  knife  parallel  to  the 
edge  of  the  lid,  close  to  the  Inner  or  outer  end,  one  blade 
of  the  scissors  passed  in  and  made  to  run  along  the  outer 
surface  of  the  "cartilage"  between  it  and  the  orbicularis 
muscle,  and  then  the  "  cartilage"  divided  by  closing  the 
blades  parallel  to  the  border.  The  wound  should  be  at 
right  angles  to  the  surface.  A  bluish  line  should  be  seen 
lugb  the  skin  on  replacing  the  lid.    This  operation 
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gives  complete  relief  for  the  time,  but  may  need  repetition 
in  a  few  months. 

Various  operations  are  performed  for  transplantation  of 
the  displaced  lashes  forward  aud  upward,  so  as  to  restore 
their  natural  direction.  Aril's  operation.  The  free  border 
of  the  lid  is  split  from  end  to  end  (leaving  the  punctuni), 
aa  for  extirpation  of  the  lashes,  but  more  deeply  (Fig. 
128,  a).     A  second  incision  (6),  extending  beyond  the  ends 


of  the  first,  is  now  made  through  the  skin  parallel  to,  and 
about  two  lines  from,  the  border  of  the  lid,  and  down  to, 
but  not  througb  the  "cartilage";  thirdly,  a  curved  incision 
(c)  is  made,  joining  b  at  each  end  and  including  a  semi- 
lunar flap  of  skin,  of  greater  or  lees  width  according  to  the 
effect  desired;  fourthly,  this  flap  is  dissected  ofi"  without 
injury  to  the  orbicularis,  and  the  wound,  bounded  hy  the 
Ibes  b  and  c,  closed  by  sutures.  The  anterior  layer  of  the 
lid  border,  which  contains  the  lashes,  is  thus  tilted  forward 
and  drawn  upward. 
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A  third  operation  (Streatfeild's) 
ii'!op8i»MM^     consista  in  the  aimple  removal  of 
■Dd  line  of  »q«oq  in  BnrLiiv-s     a  wedge-flhaped  atrip  of  the  "  car- 

operallon  [Bn).     (AllerHj  from      ...  ti  ^    -.i.  -,  ■  .    i  ■ 

wecfcer.)  tilage     (with  ita  superjacent  akin 

and  muscle),  from  the  whole 
length  of  the  lid,  at  a  distance  of  a  line  or  two  from  its 
border  (6,  Fig.  128).     No  sutures  are  used. 

Snellen  operatea  aa  followa ;  The  incision  (b.  Fig.  128)  is 
carried  down  to  the  tarsus,  the  muscle  and  akin  separated 
from  it  and  pushed  upward,  and  a  wedge,  ehown  by  the 
groove  in  Fig.  129,  cut  from  the  exposed  tarsus,  aa  in 
Streatfeild'a  operation.  The  border  of  the  lid  ia  now 
everted,  and  kept  in  ita  new  position  by  paasing  two  or 
three  threads,  aa  shown  in  Figa.  129  and  i;W,  and  tying 
them  over  beads.     The  skin  wound  need  not  be  eutured. 

All  these  operationa  (except  1)  are  apt  to  need  repeti- 
tion sooner  or  later. 

Another,  and  newer,  operation  (Spencer  Wataon,'  Dian- 
oux,  Story'),  has  for  ita  object  to  make  the  marginal  atrip 
containing  the  lashes  change  place  with  a  strip  of  akin  im- 
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I  mediately  above,  which  is  dUaected  up  and  pasaed  beneath 

it,  both  strips  remaining  attached  at  their  ends,  aod  being 

I  kept  in  their  new  places  by  fine  sutures  (Pig.  131).    The 
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iclilula.    (Starr,  Dluau.) 


Guticular  surface  of  the  ekin-flap  soon  adheres  to,  and 
merges  into,  the  deep  surface  of  the  cilia  flap  at  its  inner 
and  outer  ends  CFig-  131,  b}.  The  fine  hairs  on  the  skin- 
flap  sometimeB  irritate  almost  as  much  as  the  ingrowing 
lashes  which  preceded  them.  To  obviate  this  drawback  of 
an  otherwise  escelleut  proceeding,  the  place  of  the  skin- 
flap  may  be  taken  by  a  strip  of  mucous  membrane  from 
the  lower  lip,  carefully  dissected  up  nitbout  submucous 
tissue,  rapidly  transferred,  and  kept  in  place  by  stitches 
(Van  Millingen). 

7.  Ectropion, — Ectropion  from  thickening  of  the  con- 
junctiva, aided  by  relaxation  of  the  tissues  of  the  lower 
lid,  seen  chiefly  to  old  people,  may  be  treated  by  the  re- 
moval of  a  V-shaped  piece  of  the  whole  thickness  of  the 
lid,  the  edges  being  brought  together  with  a  harelip  pin. 
Another  plan  is  to  excise  a  horizontal  fold  of  the  palpebral 
conjunctiva  corresponding  to  the  most  everted  part;  the 
contraction  of  the  scar  draws  the  margin  of  the  lid  into 
place;  or  the  everted  niucnus  membrane  may  be  drawn 
back  into  the  sulcus  between  lid  and  globe  by  a  suture, 


entered  into  the  conjunctiva  at  two  points  one-third  inch 
apart,  passed  deeply,  brought  out  on  the  cheek,  and  tied 
over  a  bit  of  ludia-rubber  tub^;  the  thread  is  tightened 
from  day  to  day  until  it  has  nearly  cut  through  (Snellen). 
An  operation  of  which  the  principle  is  nearly  the  same, 
but  the  execution  more  complicated,  is  described  by  Argyll 
Robertson.' 

For  ectropion  from  cicatricial  changes  in  the  skin  a 
plastic  operation  is  generally  needed.  At  the  same  time 
the  eyelids  should  be  united  by  fine  sutures,  after  paring  a 
narrow  strip  from  the  border  of  each  lid  just  within  the 
line  of  the  lashes  (.blepharoplasty ),  a  proceeding  which  at 
once  assists  the  restitution  of  the  displaced  lid  and  gives 
protection  to  the  cornea  ;  the  lids  may  be  separated  a  few 
weeks  later.  The  operation  for  the  cure  of  the  ectropion 
will  naturally  vary  with  the  seat,  extent,  and  cause  of  the 
deformity,  but  we  may  conveniently  distinguish  three  varie- 
ties of  organic  ectropion,  according  as  the  condition  has  fol- 
lowed: (1)  a  wound  of  the  eyelid  with  faulty  union ;  (2)  a 
deeply  adherent  scar  from  abscess,  disease  of  bone,  or  deep 
ulceration  of  the  lid ;  or  (3)  extensive  scarring  of  the  face 
from  burns,  lupus,  etc.  Wben  the  cause  is  quite  localized, 
and  there  is  not  much  loss  of  tissue  (groups  1  and  2),  the 
scar  may  be  included  in  a  V-shaped  incision,  the  flap 
separated  and  pushed  up  till  the  lid  is  in  position,  and  the 
lower  part  of  the  wound  then  brought  together  by  a  pin  or 
sutures,  so  that  what  was  a  V  now  becomes  a  Y,  the  edges 
of  the  flap  being  attached  by  sutures  to  the  limbs  of  the  Y, 
Fig.  132.  As  the  lid  has  generally  become  too  long,  from 
prolonged  eversion,  we  often  have,  at  the  same  time,  to 
shorten  it  by  removing  a  small  triangle  from  its  outer  end, 
and  uniting  the  edges  of  the  gap.  When  the  position  of 
the  deformity  prevents  the  above  operation,  it  is  necessary 
to  introduce  new  skin  into  the  gap,  made  by  dissecting  out 
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^^'the  cicatricial  tissue  and  putting  the  everted  lid  into  posi< 
tion.  This  may  be  done  hy  bringing  a  flap  with  a  broad 
pedicle,  either  by  sliding  or  twisting,  into  the  gap;   or  by 
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the  method  (introduced  into  our  country  by  Dr.  Wolfe)  of 
transplanting  from  a  distant  part  a  single  graft  of  skin 
without  a  pedicle,  large  enough  to  fill  the  gap  ;  or  again, 
by  filling  the  gap  with  several  small  pieces  of  skin  (dermic 
grafts).  Where  there  is  extensive  destruction  of  akin 
(group  3),  these  grafting  methods  seem  particularly  valu- 
able. If  a  single  large  graft  be  used  the  important  points 
are  to  make  it  considerably  larger  than  the  deficiency  it  is 
to  supply,  to  free  the  under  surface  of  the  graft  very  thor- 
oughly of  all  subcutaneous  tissue,  to  unite  it  by  fine  sutures, 
and  apply  warm  dressings.  The  single  graft  operation  has 
now  been  tried  many  times,  and  with  a  gooil  proportion  of 
successes. 

8.  Ptosis  (ehiefly  the  congenital  form)  may  be  treated 
by  the  removal  of  an  oval  of  skin  from  the  upper  lid, 
parallel  to  its  length,  the  muscle  not  being  touched.  Sut- 
ures are  to  be  carefully  inserted,  and  every  effort  made  to 
get  immediate  union.  More  complicated  operations,  in- 
tended to  raise  the  lid  by  producing  contraction  or  adhe- 
sions of  the  subcutaneous  tissues  without  the  removal  of 
any  skin,  have  been  recommended  by  Pageustecher,  d« 
Wecker,  and  more  lately  by  Panas. 
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.  Canthoplasty, — For  lengthenitig  the  palpebral  fissure 
ftt  the  outer  canthus.  The  caothue  is  divided  by  sciBaore, 
or  a.  biatoury,  as  far  as  may  seem  neceBsary.  The  contigu- 
ous ocular  conjunctiva  is  then  slightly  disaected  up  and 
attached  by  euturea  to  the  cut  edges  of  the  akin,  so  as  to 
prevent  reunion,  one  suture  being  placed  in  the  angle  of 
the  wound,  one  above,  and  one  below  (Fig.  133). 


I 

^^^^^thesia  is  neceaaary.  Instruments :  Speculum  (Fig.  140), 
fixation  forceps  (Fig,  142),  aciBsors,  and  Beer's  knife 
(Fig.  160).  With  the  knife  a  circular  incision  is  carried 
through  the  conjunctiva,  round  the  cornea,  at  5  mm.  (^"), 
or  less,  from  i\a  border.  The  zone  of  conjunctiva  ao  in- 
cluded, together  with  the  whole  of  its  aubconjunctival  tissue 
down  to  the  sclerotic,  is  now  carefully  removed  by  the 
scissors.  The  bare  surface  thua  left,  granulates,  and  finally 
contracts  to  a  narrow  band  of  white  acar-tissue,  by  which 
the  vessels  running  to  the  cornea  are  obliterated.  The 
Bubcoojunctiva!  fascia  is  often  found  much  thickened  in 
these  cases.  Care  muat  be  taken  not  to  make  the  incision 
too  far  from  the  cornea,  lest  the  insertions  of  the  recti  be 
damaged.  The  zone  of  tissue  should  be  removed  in  one 
piece.  The  symptoms  are  generally  made  worse  for  a  time, 
uid  the  final  result  is  not  reached  for  several  months.    l\i 
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some  cases  the  operation  has,  in  mj  experieuce,  been  very 
BUCceBsful,  whilst  Id  others,  withont  apparent  reason,  it  baa 
quite  failed  of  ita  purpose. 

Symblepharon  (adhesion  of  lid  to  globe  alter  destruction 
of  conjunctiva),  unless  very  esteDsive,  can  be  greatly  im- 
proved by  operations.  In  slight  cases  we  have  merely  to 
separate  the  adhesion  from  the  globe  and  bring  togetber 
the  edges  of  the  ocular  conjunctiva  to  cover  the  surface 
I  tbua  esposed  and  thus  prevent  reunion.  But  when  the 
I  surface  exposed  by  the  dissection  is  large,  flaps  of  conjunc- 
tiva with  broad  pedicles  muBt  be  brought  down  to  cover 
the  deficiency  in  tbe  manner  first  proposed  by  Mr.  Teale :' 
or  mucous  membrane  may  be  transferred  from  the  lip  of 
the  patient  or  even  from  tbe  conjunctiva  of  a  rabbit. 

B.  Operations  on  the  Lachrtmal  Appaeatu8. 

1.  Lachrymal  abaceBS.     (&e  p.  101.) 

2.  Slitting  up-  the  lower  caHalicnliu. — ^Thia  is  beat 
done  by  means  of  a  knife  with  a  blunt  or  probe  point,  and 
a  blade  narrow  enough  to  enter  the  puoctum.  The  best 
forms  of  these  knives  are  Weber's  knife,  with  a  probe  end 
(Fig.  135) ;  Bowman's,  with  nearly  parallel  borders  and  a 
rounded  end  (Fig.  136),  and  Liebreicb's  (Fig.  137).  Posi- 
tion as  for  1.  (1)  The  lower  lid  is  drawn  tightly  outward 
and  downward  by  the  thumb.  (2i  The  canaliculus  knife 
b  passed  verikally  into  the  punotuin,  then  turned  hori- 
zontally and  passed  on  through  the  neck  of  tbe  canaliculus 
till  it  reaches  the  bony  (inner)  wall  of  tbe  lachrymal  sac. 
It  is  then  raised  up  from  heel  toward  point,  and  thus  made 
to  divide  the  canaliculus,  care  being  taken  that  the  neck 
is  freely  divided.  Liebreich's  knife  cuts  \\a  own  way  with- 
out being  raised.  The  lower  canaliculus  may  also  be 
divided  with  a  Beer's  knife  (Pig.  160),  which  is  run  along 

'  T(!&le,  0]jb.  :iuiip  lUpuriB,  Lli.  p.  'Jd:l  (ISei). 
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a.  fine  grooved  director  (Fig.  134),  prevloualy  introduced. 
In  caaefl  of  mucocele,  it  ie  good  practice  to  divide  the  wall 
of  the  sac  freely,  and  to  divide  the  upper,  as  well  as  the 
lower,  caaaliculus. 

3,  Probing  the  nasal  dnct. — After  dividing 
the  canaliculus  pass  a  good-siz.ed  lachrymal 
probe  horizontally  along  iU  floor  till  it  strikes 
the  inner  (bony)  wall  of  the  sac.  Then  raieeit 
to  the  vertical  position,  and  push  it  steadily 
down  the  duct  (downward  and  a  little  outward 
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1  backward)  till  the  floor  of  the  nose  ia 
reached.  Bowman's  earlier  probes  were  in  six 
sizee,  of  which  the  largest  was  r.\th  in,  in 
diameter.  Mr.  (now  Sir  Williaro)  Bowman 
afterward  adopted  much  larger  probes  with 
bulbous  ends;  and  several  such  patterns  are  now  in  use. 
The  probe  used  should  be  the  largest  that  will  pass  easily. 
4.  A  stricture  of  the  duct  may  be  incised  with  any  of 
the  canaliculus  knives,  although  Weber's  and  Bowman's 
too  Blender  to  be  used  with  safety.    Liebreich's  ia  in- 
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tended  to  be  eo  used,  and  a  special  knife  for  the  purpose 
bad  previouBly  been  introduced  hj  Stilling.  The  knife  is 
need  as  a  probe,  being  pushed  quite  down  the  doct,  then 
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partly  withdrawn,  turned  in  another  direction,  and  pushed 
down  again.     There  is  generally  bleeding  from  the  nose. 
In  all  these  procedures  we  must  be  certain  that  the 
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probe  or  katfe  reata  against  the  booj  (nasal)  wall  of  the 
lachrymal  bbc  before  it  ia  raised  into  the  vertical  direction. 
If  the  probe  be  stopped  at  the  entrance  of  the  canaliculus 
into  the  aac  (aa  may  eaailj  happen  if  the  canal  be  not 
thoroughly  slit  in  its  whole  length),  the  lid  will  be  pulled 
upon  and  puckered  whenever  the  inatrunient  la  pushed 
toward  the  nose;  but  if  the  probe  have  reached  the  aac, 
backward  and  forward  movements  will  not  usually  cause 
puckering  of  the  lid.  If  in  the  former  case  the  inatrument 
be  turned  up,  and  an  attempt  made  to  pass  it  down  the 
duct,  a  false  passage  will  be  made. 

The  direction  of  the  two  nasal  ducts  ia  either  parallel  or 
guch  that  if  prolonged  upward  they  would  converge 
slightly;  they  very  seldom  diverge.  The  probe  when  in 
the  duct  should,  even  it',  aa  uaual,  its  lower  end  be  curved 
forward,  rest  against  and  indent  the  eyebrow ;  if  it  stand 
forward  from  the  brow  it  Is  uaually  in  a  falae  passage. 

Lachrymal  syringes a.re  oi  two  kinds:  (1)  Anel's  ayringe, 
with  a  nozzle,  fine  enough  to  pass  into  the  unopened  punc- 
tum  (Fig.  IZS).  By  injecting  a  little  water  into  the  duct 
through  the  canaliculus  we  can  sometimea  clear  out  alight, 
apparently  mucous,  obstruction,  and  relieve  epiphora  with- 
out cutting  or  probing;  and  by  the  aame  method  we  can 
often  decide  whether  or  no  there  is  an  obstruction  needing 
the  severer  treatment.  (2)  Hollow  probes  attached  to 
eyringea  of  various  patterna  are  uaed  for  paaaing  down  the 
duct  and  ayringing  at  the  same  time.  Fig.  139  shows  s 
simple  form  sold  as  Bowman's. 

C.   OpEBATIONB   foe   BTHABISMUa. 

Tenotomif. — The  object  is  to  divide  the  tendon  cloae  to 
its  inaertion  into  the  aclerotic.  In  this  country  the  opera- 
tion is  usually  done  subconjunctivally,  but  in  the  operation 
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if  Grafe  the  tendon  is  more  or  less  exposed.  The  internal 
and  external  recti  are  the  only  tendons  commonly  divided. 
the  internal  far  the  more  frequently.  AniEstheBia  is  seldom 
neceBsary  except  for  young  children.  InBtrumente :  Stop 
speculum  (Fig.  140),  straight  Bcissors,  with  blunted  points 
(Fig.  141),  toothed  fixation  forceps  (Fig-  142),  strabismus 
hook  (Fig.  143).    There  are  several  forms  of  hooka,  difler- 


^ 


ing  in  the  length  and  sharpness  of  the  curve  and  the  shape 
of  the  tip. 

Operations. —  Grafe' a. — An  incision  is  made  transversely 
over  the  insertion  of  the  tendon,  and,  the  conjunctiva  being 
pushed  aside.  Tenon's  capsule  is  opened  below  the  tendon; 
the  hook  is  then  passed  under  the  tendon,  and  the  latter 
divided  with  the  scissors.  The  whole  width  of  the  tendon 
is  exposed.  The  conjunctival  wound  is  usually  closed  by 
one  stitch.  Snellen  makes  the  conjunctival  wound  parallel 
to  the  muscle  to  avoid  gaping.  The  effect  in  this,  and  all 
operations,  is  increased  if  tbe  fascia  above  and  below  the 
muscle  be  also  freely  divided. 

CrikkeU'e  operation. — (1)  After  introducing  the  Bpect- 
ulum,  take  the  fixation  forceps  in  the  left  hand,  and  pinch 
up  a  fold  of  coDJuocliva  over  the  lower  border  of  the  ten- 
don  (say  of    the  right  internal  rectus)  at  ita  insertion. 
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With  tbe  scisaorB  make  a  email  opening  in  this  fold  close 
to  the  end  of  the  forceps,  and  parallel  with  the  tendon. 


A  layer  of  fascia  (capsule  of  Tenon)  is  now  exposed,  and 
nly  recognized ;  it  is  to  be  pinched  up,  and  an  opening 
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made  in  it  corresponding  to  the  conjunctival  wound.  By 
taking  deep  hold  with  the  forceps,  both  conjunctiva  and 
fascia  may  sometimes  be  divided  at  one  stroke.  As  a  rule, 
both  conjunctiva  and  Tenon's  capsule  are  thicker  in  chil- 
dren than  adults. 


L 


(2)  Take  the  hook  in  the  right  hand  (holding  the  wound 
open  with  the  forceps  in  the  left),  and  pass  it,  concavity 
downward  and  point  backward,  through  the  opening  in  the 
fascia,  as  far  as  its  elbow,  keeping  its  end  always  flat  against 
the  sclerotic.  Nest  turn  the  end  of  the  hook  upward,  still 
guided  by  the  sclerotic,  between  the  tendon  and  the  globe, 
until  its  end  ia  seen  projecting  beneath  the  conjunctiva, 
above  the  upper  border  of  the  tendon.  On  now  attempt- 
ing to  draw  the  hook  toward  the  cornea  it  will  be  stopped 
by  the  tendon.  If  Tenon's  capsule  have  not  been  well 
opened,  the  hook  cannot  be  passed  beneath  the  tendon,  nor 
swept  round  the  sclerotic.  (3)  Lay  down  the  forceps, 
transfer  the  hook  to  the  left  hand,  holding  its  handle  par- 
allel with  the  side  of  the  nose  and  tightening  the  tendon 
by  traction  forward  and  outward ;  pass  the  scissors,  with 
the  blades  slightly  opened,  into  the  wound,  and  push  them 
straight  up  beluieen  Ike  hook  and  the  eye;  the  tendon  is 
divided  at  two  or  three  Bnipi>,  with  a  crisp  sound  and  feel- 
ing. When  the  whole  breadth  of  the  tendon  Is  divided 
the  hook  slips  forward  beneath  the  conjunctiva  up  to  the 
edge  of  the  cornea.  It  is  well,  by  reintroducing  the  hook, 
to  make  sure  that  no  small  strands  of  the  Ifindon  hare 
I,  for  the  operation  does  not  succeed  unless  the  divi- 
be  complete. 
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lie  effect  may,  if  necessary,  be  increased  by  tying  the 
eye  out;  a  stout  suture  being  passed  tfarough  the  conjunc- 
tiva, close  to  the  outer  border  of  the  cornea  and  the  eye 
drawn  outward,  the  ends  of  the  thread  are  attached  by 
strapping  to  the  temple  and  left  for  two  days. 

No  after-treatment  Is  needed,  but  the  patient  is  more 
comfortable  if  the  eye  be  tied  up  for  a  few  hours. 

The  difficulties  for  beginners  are:  (1)  to  be  sure  of  open- 
ing the  fascia ;  (2)  to  avoid  pushing  the  tendon  in  front  of 
the  scissors,  especially  when  only  the  upper  part  remains 
undivided. 

Division  of  one  internal  rectus  by  this  operation  dimin- 
ishes the  squint  by  about  two  lines  (4  mm.). 

After  the  operations  just  described,  the  tendon,  in  re- 
tracting, draws  with  it,  to  a  varying  extent,  the  neighboring 
parts  of  Tenon's  capsule  and  the  conjunctiva,  and  these 
indirect  but  wide  attachments,  nn  their  part,  prevent  the 
tendon  from  retracting  fully, and  hence  the  masimum  effect 
of  its  division  is  not  obtained;  moreover,  the  caruncle  is 
often  drawn  back  by  the  retreating  tendon,  leaving  a 
hollowneas  at  the  inner  cauthus.  To  avoid  this  deformity, 
and  at  the  same  time  increase  the  effect,  the  following 
modification  was  introduced  by  Mr.  Liebreich. 

Liebreich's  operation. — Aft^r  making  the  conjunctival 
wound  as  above,  the  Bcisaora  are  passed  between  the  con- 
junctiva and  fascia,  and  by  repeated  horizontal  snips  are 
made  to  separate  these  membranes  freely  from  one  another 
over  the  tendon,  as  far  as  the  caruncle.  The  fascia  is  then 
opened,  and  the  tendon  divided  as  in  the  former  operation. 
The  conjunctival  wound  is  closed  by  a  suture.  This  opera- 
tion has  considerably  more  effect  than  C'ritchett's,  hut  in 
my  bands  the  sinking  of  the  caruncle  baa  been  about  the 
same  after  both  operations. 

The  immediate  effect  of  the  tenotomy  of  a  rectus  muscle 
^^^^leifiened  after  a  few  days  by  the  reunion  of  the  tendon 
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y^ith  tbe  aclerotic,  but  after  a  few  weeks  or  months  it  is 

Bometimea  again  increased  by  the  stretching  of  this  new 
tieaue. 

Readjustment  or  Advancement  conaists  in  bringing  forward 
to  a,  new  attachment  the  tendon  of  a  rectiia  (generally  the 
internal,  occesionally  the  external),  which  has  become 
attached  too  far  back  after  a  previous  tenotomy,  or  has 
become  weakened — e.  j.,  in  myopia.  There  are  several 
different  operations,  in  nearly  all  of  them  the  tendon  ia 
held  in  its  new  position  by  autures,  and  the  operation  has 
to  be  asBiated  by  simultaneous  tenotomy  of  the  external 
rectus.  The  operation  is  tedious  and  painful,  and  the 
patient  must  always  be  under  an  ansesthetic.  The  instru- 
ments are  the  same  as  for  tenotomy. 

I  now  generally  perform  the  operation  as  follows  (essen- 
tially the  method  described  by  Tweedy).'  A  stitch  of  fine 
silk  is  first  put  through  conjunctiva  aud  subjacent  tissue 
down  to  sclerotic,  close  to  the  inner  edge  of  cornea  and 
exactly  on  the  horizontal  line ;  this  is  to  serve  as  a  guide 
in  case  the  eyeball  rotates  afterward.  The  tendon  ia  then 
exposed  by  a  vertical  wound  in  the  conjunctiva  about  5  mra. 
from  tbe  corneal  border,  and  the  fascia  opened  above  and 
below,  and  a  hook  inserted  beneath  the  tendon.  Next,  a 
stitch  is  passed  through  the  upper  part  of  the  muscle  from 
before  backward,  some  way  from  its  attachments,  and  tied 
round  the  included  part  of  tbe  muscle,  and  the  needle  then 
passed  beneath  conjunctiva  and  fascia  and  brought  out 
above  the  upper  edge  of  the  cornea;  the  lower  part  of  the 
muscle  is  treated  in  the  same  way,  and  the  tendon  then 
divided  from  tbe  sclerotic  with  scissors,  and  {if  thought 
necessary)  shortened  a  little.  The  needle  carrying  the 
central  (guide)  thread  is  now  passed  from  behind  forward 
through  muscle  and  overlying  conjunctiva,  and  tied.     The 
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upper  and  lower  stitchee  are  then  tied  tightly.  The  con- 
junctiva is  a.  good  deal  dragged  upOD  above  and  below, but 
soon  stretches,  or  the  sutures  partly  cut  through.  The 
eyes  should  both  usually  be  kept  quietly  tied  up  for  several 
days,  and  the  stitches  be  left  in  for  a  week,  or  UDtil  they 
come  away  (if  eitkj. 

De  Wecker's  method  of  advancement  by  folding  the 
tendon  on  itself  (so-called  advancement  of  Tenon's  capsule) 
has  not  yet  received  sufficient  trial  to  need  description 
bere.     I  bave  had  very  good  success  with  it  once  or  twice. 


D.  Exciaios  OK  the  Eye. 

instruments  as  for  squint,  but  the  scissors  curved  on  the 
flat.  The  operator  may  stand  either  behind  or  in  front. 
(I)  Divide  the  ocular  conjunctiva  all  round,  close  to  the 
cornea.  (2;  Open  Tenon's  capstile,  and  divide  each  rectus 
tendon  and  the  neighboring  fascia  on  the  hook;  the  two 
obliques  are  seldom  divided  on  the  hook.  (3)  Make  the 
eye  start  forward  by  pressing  the  speculum  back  behind 
the  equator  of  the  globe.  (4j  Pass  the  scissors  backward 
along  the  sclerotic  till  tbeir  open  blades  can  he  felt  to 
embrace  the  optic  nerve  (recognized  by  its  toughness  and 
thickness),  and  divide  it  by  a  single  cut,  while  steadying 
the  globe  with  a  finger  of  the  other  hand.  Finish  by 
dividing  the  oblique  muscles  and  remaining  soft  parts, 
close  to  the  globe.  Apply  pressure  for  a  minute  or  two, 
and  then  tie  up  tightly  for  six  or  eight  hours  with  an  elastic 
pad  of  small  sponges  overlaid  by  cotton-wool.  There  is 
scarcely  ever  serious  bleeding.  The  artificial  eye  may  be 
fitted  in  from  two  to  three  weeka.' 

After  some  weeks  or  months  a  button  of  granulation 
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tisBiie  occasiosallf  grows  from  the  scar  at  the  bottom  of 
the  coDJunctival  bbc.  and  should  be  snipped  oS. 

The  operatioD  is  more  difficult  ^^'heQ  the  eye  is  ruptured 
or  shrunken,  or  the  surroundiug  parts  much  inflamed  aad 
adherent.  The  order  of  division  of  the  muecles  is  im- 
material. The  important  points  are  to  leave  as  much 
coDJunctiva  ae  possible,  bo  as  to  form  a  deep  bed  for  the 
glaaa  eye,  and  by  keeping  the  scissors  close  to  the  globe 
during  the  whole  operation,  to  avoid  unnecessary  laceration 
of  the  tissues. 

When,  as  in  some  cases  of  intraocular  tumor,  it  is  desired 
to  remove  another  piece  of  the  optic  nerve,  the  nerve 
should  be  felt  for  with  the  finger,  seized  and  drawn  forward 
with  the  forceps  and  cut  olf  further  back  with  the  scissors. 

Substitutes  for  exeUion  of  the  eyfhaU.—AbaeUsion  is  the  removai 
of  a  itKphyloinataus  cornea  wilh  the  front  p&rt  at  the  sclerotic, 
lenviDf;  the  hinder  part  of  the  globe,  with  the  muBcIea  attached,  to 
serve  a»  a  mavable  ctump  for  carrj'ing  the  artiScial  eye.  Foar  or 
lIvB  semicircular  needles  cttrrjing  Eutures  are  made  lo  puncture 
and  caunter-puncture  the  sclerotic,  juet  in  Irontof  the  altachmenU 
of  the  recti ;  the  part  of  the  globe  In  front  of  the  needles  is  cut  off, 
the  needles  drawn  through,  and  the  sutures  tied-  The  operation 
is  admissllile  only  when  the  ciliary  regioti  is  free  from  disease,  and 
has  therefore  a  ver;  limited  application ;  even  in  Iha  moat  faror- 
able  cases  the  stump  is  not  entirely  free  from  the  risk  of  setting  up 
sympathetic  inUBmination,  and  I  therefore  never  perform  it  It 
is  said  that  if  the  sutures  are  passed  only  through  the  conjunctiva 
or  the  muscles,  the  risk  is  less  than  when  they  are  passed  through 

The  operation  of  opiieo-filiaTy  neurotomy,  in  which  the  optic 
nerve  and  all  the  ciliary  nerves  are  divided  without  Mmioval  of  Ihe 
globe,  wilh  the  view  of  preventing  sympathetic  disease,  appears  to 
me  to  be  bad  surgery.  The  sensibility  of  the  cornea,  abolished  by 
the  operation,  often  returns,  proving  that  the  ciliary  nerves  have 
reunited.  The  cut  ends  of  the  optic  nerve  have  also  been  found 
reunited,  and  though  union  may  be  prevented  by  exsectiun  of  ■ 
considerable  piece  of  the  optic  nerve,  the  same  cannot  be  done  with 
Ihe  ciliary  nerves.     The  operation  therefore  cannot  ba  relied  upon 
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p  deatroj  these,  nor,  it  maj  be  added,  an;  of  the  olber  pnesible 
'']patli8  (p.  166)  Blong  wbicb  sympatlielic  irritntioii  and  iaflammatLon 
majtrSTel;  indeed,  sympathetic  inflammation  has  been  observed 
to  follow  tlie  operation  in  at  least  -one  case. 

Evisceration  of  the  eye,  long  a<2o  performed  in  certain  cases  by 
sundry  operators,  has  been  system  at icall;  practised  and  advocated 
lately  by  Mr.  Mules,'  of  Manchester,  and  Professor  Qrafe,  of  Halle. 
The  front  of  the  eye  is  removed  at  the  sclero-corneal  junction,  and 
the  whole  contents  of  the  globe  emptied  out  with  any  convenient 
instrument,  very  great  care  being  taken  to  remova  every  trace  of 
choroid  and  ciliary  body.  Mr.  Mules  then,  after  enlai^ing  lbs 
scleral  opening  by  a  vertical  slit,  introduces  into  its  cavity  an  her- 
metically closed,  hollow,  glass  ball,  and  stitches  the  sclerotic  care- 
fully over  it  with  fine  catgut,  tbe  conjunctiva  being  separately 
sewn  afterward.  The  parts  should  be  irrigated  or  sprayed  during 
the  whole  operation.  There  is  more  reaction  than  after  excision, 
and  if  the  sclerotic  were  much  inflamed,  or  if  suppuration  occur, 
the  stitches  may  give  way.  The  introduction  of  the  glass  globe  is 
not  an  essential  part  of  the  proceeding,  its  object  being  merely  to 
improve  the  stump.  Griife  advocates  evisceration  as  less  likely 
than  excision  to  be  followed  by  meningitis,  a  terrible  accident 
which,  every  now  and  then  occurs.'  Mules  defends  it  as  liliely  to 
be,  equally  with  excision,  a  safeguard  against  sympathetic  disease, 
whilst  allowing  a  better  stump  for  the  artiflcial  eye. 

Mr.  Frost,'  wishing  in  common  with  many  others,  in  the  present 
imperfect  state  of  our  knowledge  of  sympathetic  inSammation,  to 
gel  rid  of  all  properly  ocular  tissue,  proposes  the  introduction  of 
Mules's  glass  globe  into  the  cavity  of  Tenon's  capsule,  uniting  the 
muscles  and  conjunctivit  over  it. 

The  operation  of  stretching  the  infra-trochlear  (or  external  nasal) 

^^l^grve  has  been  introduced  by  Dr.  Badal,'  as  an  alternative  to  e\ci- 
^^^Bon  for  the  relief  of  pain—^,^.,  in  absolute  glaucoma.  The  nerve 
^^^Bbr  nerves,  for  there  are  two  or  three  twigs)  is  found  by  making  a 
^^^HMrly  vertical  incision  through  s^in  and  orbicularis  muscle  mther 
^^^Blluw  and  enlernal  to  the  inner  end  of  the  eyebrow. 

^^^~  1  HalM,  TncB.  Ophlb.  Soc.,  vol.  2ua  ilS»b}. 

^^^   >  Tin  known  «hb  o(  menlpgllii  aft»r  e.oision  (HbuI  Ibirlj-Bt.  In  BuiiitK.rl  *re 
odtoctedlnml-perbjIhaBiilhorJdvol.  Yl.oTthoOphOi.  Suc.'BTmiu  (188*1. 
'  Vmt,  Bril.  Hti.  .^Moc.,  Brigbtun  Meeting.  IBM, 
" II.  lie  In  a™,  do  Cblr..  Uee.  1B82  i  LugniagB,  Xrch.  il'OphI*L,  vi.  4S 
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ON  THE  Cornea. 

Removal  of  foreig^i  bodies. — Position  as  for  1.  luatni- 
menta:  a  steel  spud  (^Fig.  144),  or  a  broad  needle  with 
double  cutting  edge  (Fig.  145).    The  eyelids  are  held  open 


by  the  icdex  and  ring  fingers,  and  the  eyeball  steadied  by 
the  middle  fluger  placed  against  the  temporal  side  of  the 
globe.  The  chip  is  gently  picked  or  tilted  off  by  placing 
the  edge  of  the  epud  beneath  it,  or,  if  firmly  embedded,  a 
certain  amount  of  scraping  may  be  necessary.  The  first 
few  touches,  by  which  the  epithelium  is  removed,  cause  tlie 
most  pain.  If  the  foreign  body  be  barely  embedded  in  the 
epithelium,  a  touch  with  a  tittle  roll  of  blotting  paper  will 
often  detach  it.  When  a  fragment  of  iron  has  been  present 
for  more  than  a  couple  of  days,  its  corneal  bed  is  usually 
atdined  by  rust,  and  a  little  plate  or  ring  of  brown  corneal 
slough  can  oHen  be  picked  off  after  the  removal  of  the  chip; 
but,  as  a  rule,  this  minute  slough  may  be  left  to  separate 
Bpontaneously. 

After-treatment. — Tie  the  eye  up  so  as  to  protect  the 
corneal  surface  from  friction  and  irritation  ;  a  drop  or  two 
of  caator-oil  placed  in  the  conjunctival  sac  lubricates  the 
cornea  and  lessens  the  irritation.  Atropine  is  to  be  used 
if  there  be  marked  congestion  and  photophobia. 

When  a  splinter  is  deeply  and  firmly  embedded,  espe- 
cially if  it  have  penetrated  the  cornea  and  is  projecting 
into  the  interior  chamber,  its  removal  is  often  very  difficult. 
Unless  great  care  be  taken  the  splinter  in  such  a  case  may 
be  pushed  on  into  the  chamber,  and  the  iris  or  lens  be 
wounded.     This  may  sometimes  be  prevented  by  passing  ■ 
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broad  needle  through  the  cornea  at  another  part  and  laying 
it  against  the  inner  surface  of  the  wound,  bo  as  to  form  a 
guard  or  foil  to  the  foreign  body,  the  latter  being  removed 
by  Bpud  or  forceps  from  the  front. 

A  foreign  body  in  the  anterior  chamber  should,  in  recent 
cases,  always  be  removed,  and  the  piece  of  iris  on  which  it 
lies  must  generally  be  excised.  In  cases  of  old  standing, 
we  may  judge  by  the  symptoms  whether  to  operate  or  not. 

Faracenteais  of  the  anterior  chamber. — Position  as  for  1, 
or  recumbent;  anssth^sia  seldom  necessary.  Instrumenta: 
a  paracenteaia  needle  (Fig.  1461  with  a  very  small,  short, 
triangular  blade  bent  at  an  obtuse  angle  (like  a  minute 
bent  keratome) ;  or  a  broad  needle  (Fig.  145).  The  former 
is  more  safe,  as  the  blade  is  too  short  to  reach  the  iris  or 
lens,  even  if  the  patient  should  jerk  his  head.  If  the  con- 
tents of  the  chamber  do  not  follow  the  needle  on  its  with- 
drawal, a  small  probe  (Fig.  146)  is  passed  Into  the  wound. 
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In  cases  where  the  operation  needs  repetition  every  day  or 
two  the  original  wound  can  generally  be  reopened  with  the 
probe.  Speculum  and  fixation  forceps  should  be  used 
unless  the  patient  has  good  self-control. 

Corneal  section  for  Hypopyon  ulcer. — Position  recum- 
bent. Aniesthesia  not  usually  needed.  Instruments:  a 
Grafe's  or  Beer's  cataract  knife  (Figs.  154  and  160), 
apeculum  and  fixation  forceps.  The  incision  is  carried 
through  the  whole  thickness  of  tbe  cornea  from  one  side  of 
the  ulcer  to  the  other,  being  both  begun  and  tinished  in 
sound  tissue.  Or  it  may  he  placed  entirely 
coniee.  or  at  the  aclero-oorneal  junction  (p.  134),  leaving 
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the  nicer  antouched ;  the  last  poaitioD  avoida  all  riek  of 
wound iDg  the  leD8. 

The  knife  is  entered  at  sn  angle  with  the  plane  of  the 
iris,  its  edge  straight  forward  ;  when  Jta  point  ia  seen,  or 
judged,  to  have  perforated  the  cornea,  the  handle  is  de- 
pressed until  the  back  of  the  knife  lies  parallel  with  the 
iris,  and  the  blade  then  pushed  straight  acroaa  the  ulcer  to 
the  point  choaen  for  coucter'puncture ;  often  in  practice  it 
is  simply  pushed  on  till  it  cuts  out.  Tbe  aqueous  ought 
not  to  escape  until  the  point  of  the  knife  is  engaged  in  its 
counter-puncture,  but  an  earlier  escape  cannot  always  be 
avoided.  If  it  be  deeired  to  keep  the  wouud  open,  its  edges 
are  to  be  separated  by  a  probe  every  second  or  third  day. 
The  wound  closes  quickly  at  first,  unless  kept  open,  but 
after  having  been  opened  a  few  times,  it  sometimes  remains 
patent  for  longer. 

Cauterization  of  the  cornea  may  be  performed  with  a 
fine  Paquelin's  instrument,  or  better  with  a  delicate  termi- 
nal to  a  galvano-caustic  battery, 

Operatioas  for  conical  cornea.— The  object  is  to  pro- 
duce a  scar  at  the  apeu  of  the  cone,  which  by  contracting 
shall  reduce  tbe  curvature,  and  so  diminish  the  high  de- 
gree of  irregular  myopic  astigmatism  to  which  the  condi- 
tion gives  rise. 

There  are  several  methods.  (1)  Grilfe's  operation  con- 
slats  in  first  carefully  shaving  off  the  apex  of  the  cone  with- 
out entering  the  anterior  chamber,  and  then  producing  an 
ulcer  by  touching  the  raw  surface  with  solid  mitigated 
nitrate  of  silver  (F.  1)  and  so  obtaining  a  scar.  The  ap- 
plication needs  great  care,  and  the  after-treatment  is 
troublesome,  as  there  is  the  risk  that  more  inflammation 
than  is  wished  fur  may  set  in.  (2)  In  another  operation 
the  apex  of  the  cone  is  cut  ofl'  with  a  cataract  knife,  the 
anterior  chamber  being  entered,  and  the  wound  either  lefl 
to  close  or  united  by  Butures ;  there  are  several  diSerent 
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modes  of  removiog  the  little  piece,  (3)  Sir  William  Bow- 
man removes  the  outer  layers  of  the  none  by  means  of  a 
very  delicate  cutting  trephine,  and  leaves  the  eurface  to 
heal  and  contract.  (4}  Latterly  the  actual  cautery  has 
been  used  instead  of  the  knife  or  trephine.  I  believe  that 
No.  2  gives  on  the  whole  the  best  results. 

After-treatment. — Atropine  and  compressive  band- 
age until  the  wound  has  closed  ;  antiphlogistic  treatment, 
and  heat  locally,  if  inflammatory  symptoms  arise. 

All  operations  for  conical  cornea  are  difficult  to  perform 
and  somewhat  uncertain  in  result,  but  in  many  cases  vision 
improves  from  barely  seeing  very  large  letters  before  opera- 
tion, to  reading  small  print  afterward.  The  Rnal  result  is 
never  gained  for  several  months.  An  artificial  pupil  may 
be  necessary  if  a  large  corneal  opacity  finally  remain. 


F.  Opebatiobs  oh  the  Ibis. 

A  portion  of  the  iris  is  very  often  removed  by  operation 
(iridectomy),  and  witli  various  objects.  The  principal  of 
these  are;  (I)  the  direct  improvement  of  sight  by  altering 
the  position  and  size  of  the  pupil  (artificial  pupil);  (2)  to 
influence  the  course  of  an  active  disease — glaucoma,  iritis, 
ulcer  of  cornea  with  hypopyon ;  (3)  to  remove  the  risks 
attending  "  exclusion  "  and  "  occlusion  "  of  the  pupil,  by 
restoring  communication  between  the  anterior  and  pos- 
terior chambers;  (4)  as  a  stage  in  the  extraction  of 
cataract. 

Iridectomy  often  causes  asligmatUnn  by  giving  rise  la  QHtti^ning 
of  the  meridian  of  the  cornea,  which  forma  a  right  angle  with  the 
operation  wound  ;  and  bj  bringing  tbe  edge  of  the  cornea  and  lens 
into  use  permitE  the  spherical  aberration  (Fig.  9)  which  the  iris 
lUlurally  prevents;  atrial,  if  present  in  the  lens,  add  to  these  diOi- 
collies,  kll  of  which  are,  cceteris  paribut,  greater  if  the  artiflcinl 
pujrit  be  large  and  uncovered  bj  the  upper  lid.     Thus  it  is  evident 
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1  artiflcial  pupil  (1)  should  leldom  be  made  for  improving 
uDless  the  opacity  in  or  over  the  natural  pupil  be  such  as  Ur 
ire  seriously  witb  visual  ai 


Artifloial  pnpil. — The  object  ia  to  remove  the  portion  of 
iria  in  the  position  beat  adapted  to  aiglit ;  thus,  in  caaea  of 
leucoma  the  iridectotny  is  made  opposite  the  clearest  part 
of  the  cornea,  When  the  state  of  the  cornea  allows  it,  ihe 
new  pupil  should  he  made  down-inward  or  straight  down- 
ward ;  the  nest  beat  place  is  outward  or  out-upward  ;  and 
straight  upward  is,  of  course,  least  useful,  because  the  new 
pupil  will  be  covered  by  the  lid.  The  coloboma  should 
generally  be  small,  and  often  only  the  inner  (pupillary)  part 
of  the  chosen  portion  is  to  be  removed,  the  outer  (ciliary) 
part  being  left  (f^ig- 147),  so  as  to  prevent  the  light  pasaiug 
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through  the  margin  of  the  lens  (p.  27).  Alter  such  an 
operation  the  pupil  will  be  oval  or  pear-shaped,  aod  widest 
toward  the  centre.  The  incision  should  lie  in  the  corneal 
tissue,  if  only  the  pupillary  part  of  the  iria  is  to  be  removed ; 
but  if  only  a  narrow  zone  of  cornea  remain  clear  the  inci- 
sion must  lie  a  little  outside  the  sclero-corneal  junction  lest 
its  scar  should  interfere  with  the  transparency  of  the  re- 
maining clear  cornea.  The  loop  of  iris  should  be  cut  off 
with  a  single  snip. 

In  irideotomy  for  glancoma  the  coloboma  ia  to  be  large, 
the  iris  to  be  removed  quite  up  to  ita  ciliary  attachment, 
and  the  incision  to  lie  as  far  back  in  the  sclerotic  as  pos- 
sible (1  to  2  mm,  from  the  border  of  the  cornea  is  not  too 
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far).    The  coloboma  should  be  wider  toward  the  incision 
than  toward  the  pupil  ("  key-hole  pupil  ")  (Fig.  148).    The 


loop  of  iris,  when  drawn  out,  is  usualjj  cut  first  in  one 
angle  of  the  wound,  then  torn  from  its  ciliary  attachment 
by  carefully  drawing  it  over  to  the  other  angle  of  the 
wound,  and  its  other  end  cut,  the  points  of  the  Bcisaora 
being  pushed  just  within  the  lips  of  the  wound  to  insure 
removal  of  the  largest  possible  portion. 

The  difficulty  of  mating  au  artificial  pupil  (for  optical 
purposes)  of  the  best  shape — i.  e.,  broad  toward  the  natural 
pupil  and  narrow  toward  the  circumference,  is,  owing  to 
the  small  size  of  the  parts,  much  greater  than  would  be  at 
first  supposed,  and  several  methods  are  in  use.  In  Mr. 
Critchett's  iridodem  the  loop  of  iris  is  drawn  out,  and 
strangulated  by  a  tine  ligature  tied  round  it  over  the  inci- 
sion; the  little  loop  soon  drops  off,  and  the  result  is  a  pear- 
shaped  pupil,  with  its  broad  end  toward  the  centre.  Irri- 
tation, and  even  destructive  irido-cyclitis,  sometimes  follow, 
and  the  operation  has  been  abaodoned.  Another  plan  is 
to  draw  out  a  small  loop  of  iris  with  a  blunt  hook  (Tyrell's 
hook),  and  to  cut  off  only  the  pupillary  portion  ;  this 
method  is  uncertain,  but,  on  the  whole,  it  gives  good  re- 
sults. 

Iridotomy  (irifomy).  —  In  this  operation  an  artificial 
pupil  is  formed  by  the  natural  gaping  of  a  simple  incision 
in  the  iris.  It  is  only  applicable  when  the  lens  is  absent. 
Through  a  small  incision  in  the  cornea,  between  the  centre 
and   margin,  the  scissors  (shears)  shown  in  Fig.  149  are 
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passed  ;  the  more  pointed  blade  is  passed  behind  the  iris  as 

far  as  JB  deemed  necessary,  and  the  iris  and  false  inembrane 

divided  bj  a  single  clnsure  of  the  blades.     It  is  samelimeg 

neceEsary  to  make  a  eecund  cut  at  an 

Fio.  149.  ^jjgig  ^jjIi  jjjg  fj^gj^  gjj  gg  jQ  include  a 

V  shaped    tongue  of  iris  which  will 

shrink  and  allow  a  larger  pupil. 

Iridotomy  is  most  useful  when  the 
iris  has  become  tightly  drawn  toward 
the  operation  scar  by  iritis  occurring 
after  cataract  extraction  (Fig.  161). 
The  line  of  the  cut  in  the  iris  should 
lie,  as  nearly  as  may  be,  across  the  di- 
rection of  its  fibres,  and  should  always 
be  as  long  as  possible.  In  cases  of  this 
sort,  or  when,  without  much  dragging 
of  the  iria  toward  the  scar,  the  pupil  is 
filled  by  iritic  or  cyclitic  membrane 
after  cataract  estractiau,  iridotomy 
yields  a  better  pupil  than  iridectomy, 
and  with  less  disturbance  of,  and  uo 
dragging  upon,  the  ciliary  body. 

The  Oi'EUATiON  of  Iridectomy. — 
Fositiun  recumbent ;  the  operator  usu- 
ally  stands    behind.      AuieBtheaia    ia 
always    advisable,   though    in    urgent 
cases    iridectomy   can  be  succeaafully 
performed    by  an    adept    without    iL 
Instruments:      stop    speculum     (Fig. 
140),  fisation  forceps,  bent  keratome 
(Fig.  150),  iris  forceps,  hent  at  vari- 
ous angles  according  to  the  podtion  of 
the  iridectomy  (Fig.  152),  iris  scissors  with  elbow  bend 
(Fig.  151 ),  of  which  some  patterns  have  one  or  both  blades 
probe  pointed,  a  curette  (Fig.  156J  for  replacing  the  out 
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end^  of  the  iris,  and  preventing  their  incarceratiun  in  the 
angles  of  tlie  wound.     The  iridotomy  aciaaors  (Fig.  149) 
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of  the  iris,  and  brought  out  at  a  corresponding  point  on  the 
other  side,  bo  as  Ui  ioclade  nearly  one-third  of  the  circum- 
ference ;  the  puncture  and  counter-puncture  are  then  en- 
larged by  slow  sawing  movements ;  the  central  quarter  of 
the  sclerotic  flap,  and  the  whole  of  the  conjunctiva  (except 
at  the  punctures)  are  left  undivided.  The  knife  is  then 
slowly  withdrawn.  The  whole  operation  is  to  be  done  very 
elowly,  that  the  aqueous  humor  may  escape  gradually; 
any  rush  of  fluid  is  likely  to  carry  the  iris  into  the  wound 
and  cause  a  permanent  prolapse,  a  result  to  be  carefully 
avoided.  If  prolapse  occur  the  iris  should  be  excised,  and 
the  operation  then  becomes  a  very  peripheral  iridectomy. 
A  moderate  degree  of  bulging  and  separation  of  the  lips  of 
the  two  scleral  wounds  takes  place  for  a  week  or  two,  when 
the  scar  flattens  down,  and  finally  a  mere  bluish  line  is  lefl. 
Sclerotomy  is  difficult  to  perform  well,  it  is  not  iree  from 
risk,  and  on  the  whole  has  not  answered  early  expecta- 
tions; it  is,  however,  valuable  as  a  reserve  for  certain  cases. 
In  Fig.  153  /  shows  the  line  of  incision  in  iridectomy  for 


glaucoma,  and  S  the  line  in  sclerotomy ;  comparison  with 
Fig.  100,  however,  will  show  that  even  in  iridectomies  for 
glaucoma  the  position  of  the  wound  may  vary  a  good  deal. 
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G.  Operations  for  Cataract. 

1  Extraction  of  cataract  has  been  Bystematically  practised 
for  Dearly  a  century  and  a  half.  The  operation  has  passed 
through  many  important  changee,  and  many  different  pro- 
cedures are  still  in  use.  All  the  operations  are  difficult  to 
perform  well,  and  much  practice  is  needed  to  insure  the 
best  prospect  of  sueeesa.  The  aources  of  possible  failure 
are  many,  and,  as  in  avoiding  one  we  are  very  apt  to  fall 
into  another,  it  cannot  be  expected  that  any  one  operation 
will,  in  all  its  details,  ever  be  universally  adopted.  At 
present  the  majority  of  surgeons  adhere  more  or  less  closely 
to  the  operation  known  as  the  "  modified  linear  "  method 
of  von  Griife,  in  which  iridectomy  forms  a  step  in  the  pro- 
ceeding. There  is,  however,  a  strong  tendency  in  some 
quarters,  especially  in  France,  to  dispense  with  iridectomy 
on  account  of  the  cosmetic  and  optical  advantages  of  a 
round  pupil.  For  my  own  part,  speaking  from  a  moderate 
experience,'  I  fail  to  see  that  the  reasons  for  which  iridect- 
omy was  introduced  in  the  extraction  of  hard  cataract 
are  less  cogent  than  they  were;  whilst  I  am  sure  that  the 
wish  for  external  perfection,  however  laudable  it  be,  may 
here,  as  in  other  operations,  lead  us  astray. 

All  operations  for  extraction  of  hard  cataract  agree  in 
the  following  points:  (1)  An  incision  is  made  in  the 
cornea,  at  the  junction  of  cornea  and  sclerotic,  or  even 
slightly  in  the  sclerotic,  large  enough  to  give  exit  to  the 
crystalline  lens  unbroken,  and  unaltered  in  shape.  The 
knife  now  almost  universally  employed  is  the  narrow,  thin, 
straight  knife  of  von  Grafe  {.Fig.  154).  (2)  The  capsule 
is  freely  opened  with  a  small,  sharp-pointed  instrument 
(cystitome  or  pricker.  Fig.  156).     (3)  The  lens  is  removed 
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rthrough  the  rent  in  the  capsule  (ttie  latter  structure  re- 
I  maining  behind),  either  by  pressure  and  manipulation  out- 
side the  eye,  or  by  means  of  a  traction  instru- 
ment (Bcoop  or  spoon,  Fig.  155)  passed  into  the 
eye  Juat  behind  the  leus.  Few  operators,  how- 
ever, use  the  Bcoop,  except  for  certain  emergen- 
cies and  special  cases.  ( 4)  Iridectomy  is  very 
often  performed  as  the  second  stage,  not  with 
the  primary  object  of  facilitating  the  exit  of 
the  lens,  but  to  prevent  extensive  prola|)fie  of 
the  iris  audio  leesen  the  afler-risks  of  iritis; 
since  it  has  been  found  that  without  iridectomy, 
eveu  if  the  iris  do  not  prolapse  into  or  through 
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the  wound,  the  portion  traversed  by  the  lens  is 
often  so  bruised  or  stretched,  as  to  become  the 
starting-point  of  severe  traumatic  iritis.  The 
risk  of  iritis,  diminished  as  it  is  by  iridectomy 
at  the  time  of  estraction,  is  probably  still 
further  lessened  if  the  portion  of  iria  be  re- 
moved some  weeks  or  months  before  {"pre- 
Umiiiary  iridectomy  "),  allowing  perfect  recovery 
of  the  cut  edges  uf  the  iris  before  interference 
with  the  lens.  Patients,  however,  will  not,  or 
L'annot,  always  submit  to  this  subdivision  of  the 
operation  for  cataract,  and  for  this  and  other 
reasons  of  expediency  preliminary  iridectomy  caonot  be 
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employed  so  largely  as  may,  perhaps,  on  theoretical 
grounds  be  desirable.  Id  my  own  practice  I  keep  it  for 
cases  where  special  risks  or  difficulties  are  present,  as — 
e.  g.,  where  the  patient  has  only  one  eye.  The  following 
are  the  chief  varieties  of  operation  at  present  praclised. 

(a)  Linear  exlraction  (best  described  here,  though  not 
applicable  to  hard  cataract).  A  small  incision  (4  to  B  mm.) 
is  made  by  a  keratome  (Fig.  150)  well  within  the  margin 
of  the  cornea.  It  is  often  better,  though  not  essential,  to 
make  a  Bmall  iridectomy.  After  opening  the  capsule  the 
lens  is  squeezed  out  piecemeal,  or  coaxed  out  by  depressing 
the  outer  lip  of  the  wound  with  the  curette  (Fig.  156). 
Only  quite  soft  cataracts,  or  those  in  which  the  nucleus, 
though  firm,  is  very  small,  can  be  so  dealt  with. 

The  wish  to  extend  the  principle  of  a  straight  wound  to 
full-sized  hard  cataracts,  led  von  Griife,  in  1865,  to  intro- 
duce (6)  the  "modified  linear"  or  "peripheral  linear"  ex- 
traction, in  which  the  incision  lies  slightly  beyond  the 
sclero- corneal  junction  (Fig.  158,  2),  and  consequently  in- 
volves the  conjunctiva,  of  which  a  flap  is  made.  The  inci- 
sion is  intended  to  form  an  arc  of  the  largest  possible  circle 
— i.  e.,  of  the  scleral,  not  of  the  corneal,  curve ;  ita  plane, 
therefore,  must  tie  as  nearly  as  may  be  in  a  radius  of  the 
scleral  curve,  and  at  a  considerable  angle  with  that  of  the 
iris  (Fig.  159,  2).  A  large  iridectomy  is  performed  as 
the  second  stage.  The  incision  is  made  with  the  Grafe 
knife  (Fig.  154),  which  is  at  first  directed  toward  the 
centre  of  the  pupil  and  then  brought  up  to  the  seat  of 
counter- puncture.  The  edge  is  turned  somewhat  forward 
during  the  greater  part  of  the  proceeding,  and  the  cut 
completed  by  sawing  movements.  The  iridectomy  is  occa- 
sionally made  several  weeks  before  the  extraction  ("  pre- 
liminary iridectomy  "),  the  parts  being  allowed  to  become 
perfectly  quiet  in  the  interval.     Tbe  disadvantages  of  the 

tripheral  linear' extraction  are :  the  frequency  of  bleeding 
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from  the  conjunctiva  into  the  anterior  chamber,  the  parte 
being  thus  obscured  ;  a.  considerable  risk  of  losa  of  vitreous, 
owing  to  the  peripheral  position  of  the  wound,  and  aome- 
Linies  a  difficulty  in  making  the  lena  present  well ;  a  small 
but  appreciable  ruk  thai  the  operated  eye  will  set  up  sym- 
pathetic inflamraatioD,  the  wound  lying  in  the  "dangerouB 
region  "  (p.  167)  ;  lastly,  there  is  a  tendency  to  make  the 
wound  rather  too  ehort  ia  order  to  avoid  some  of  theae 
risks,  and  thus  difficulties  are  introduced  in  the  clean  re- 
moval of  the  lens.  Its  great  advantage  lies  in  the  very 
small  attendant  risk  of  suppurative  inflammation. 

A  variety  of  this  operation  consists  in  placing  the  inci- 
Bion  rather  further  down,  and  at  the  same  time  giving  it  a 
somewhat  sharper  curve,  so  that  it  forms  an  arc  of  a  smaller 
circle  than  before,  but  is  stillnot  concentric  with  the  cornea 
(Fig.  158,  3,  upper  section).  The  puncture  is  directed 
somewhat  downward  (as  at  the  right-hand  end  of  the 
figure),  and  i(a  plane,  which  at  the  puncture  and  counter- 
puncture  is  almost  parallel  with  the  iris,  alters  to  nearly  tt 
right  angle  at  the  summit  of  the  flap.  The  track  of  the 
wound,  if  shaded,  would  appear  as  in  the  figure. 

(c)  Short  flap  (de  Wecker).— The  incision,  made  with 
the  same  knife,  lies  exactly  at  the  sclero- corneal  junction, 
and  is  of  such  an  extent  that  it  has  a  height  of  about  3  mm. 
(}  of  the  diameter  of  the  cornea)  (Fig.  157.).     A  narrow 
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rim  of  ccnjunctiva  remains  attached  to  the  flap.  The 
iridectomy  Is  small  (as  in  Fig.  157).  For  very  bulky 
a  not  quite  large  enough. 
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(d)  The  iociaion  has  nearly  the  same  curve  and  plai 
as  in  b,  but  ihe  greater  part  of  it  lies  considerabl;  ? 
the  margin  of  the  coruea  (eorneal  aeclion),  and  iridectomy 
ifi  usually  dispensed  with.    Liebreicb  and  Bader  make  the 
section  downward,  its  plaue  forming  an  angle  of  about  45° 
with   that  of  the  iris  (Fig.  158,  3,  lower  section).    In 


Lebrun's  corneal  operation  an  almost  identical  section  is    ' 

made  upward  ;  the  upper  section  of  3,  Fig.  158,  if  placed 

further  in   the  cornea,  would   nearly  represent  it.      The 

corneal  operations,  without  iridectomy,  are  comparatively 

eaBV  to   perform,  even  without  auas- 
Pio.  159.  ,,    ■'.       .'  ,    ,,    .  ,^  . 

thesia,    but    their    results    are    often 

marred  by  extensive  adbesion  of  the 

iris  to  the  Bcar.    It  is  unlikely  that 

they  will  gain  general  adoption. 

It  is  au  advantage  to  use  eserine  for 


ft  day  or  two  after  the  operations  c  and  (^,  so  as  to  lessen 
the  risk  of  the  iris  becoming  permanently  engaged  in  the 
voond. 


OPERATIONS. 


(e)  Flap  earfracfioft  (^Daviel,  Beer). — The 
slightly  within  the  visible  margin  of  the  cornea,  concentric 
with  it  and  equal  to  at  le&et  half  its  circumference  (1, 
Fig.  158),  thus  formiDg  a  large  arc  of  a  small  circle.  The 
plane  of  the  incision  is  parallel  with  that  of  the  iris  (1,  Fig. 
159).  No  iridectomy  is  made.  The  iocisioD  is  made  with 
the  triangular  knife  of  Beer  (Fig.  160),  in  which  the 
blade  near  its  heel  is  somewhat  wider  than  the  height  of 
the  flap,  the  section  being  completed  by  simply  pushing 
the  knife  across  the  anterior  chamber  flat  with  the  iris,  its 
hack  corresponding  to  the  base  of  the  intended  flap.  The 
inner  length  of  the  wound  is  less  than  the  outer  by  the  thick- 
ness of  the  oblit[uely  cut  cornea  at  each  end  (1,  Fig.  158). 

The  flap  operation  is  usually  done  without  anicsthesia, 
and  neither  speculum  nor  fixation  forceps  are  needed.  The 
after-treatment  is  troublesome,  but  when  everything  does 
well  the  result  is  almost  perfect,  the  pupil  retaining  its 
natural  size,  shape,  and  mobility.  But  the  great  height  of 
the  flap,  in  proportion  to  its  width,  renders  it  very  liable 
to  gape  or  even  to  fall  forward,  and  this,  with  the  fact  that 
the  whole  wound  lies  in  corneal  tissue,  considerably  in- 
creases the  risk  of  rapid  suppurative  inflammation  of  iMe 
cornea;  the  iris  often  prolapses  and  beeomee  adherent  to 
the  wound,  and  even  apart  from  this,  severe  Iritis  is  a  com- 
mon occurrence.  For  these  reasons  the  old  flap  extraction 
has  been  almost  abandoned  in  favor  of  the  peripheral  linear, 
corneal  section,  and  short  flap  operations,  which,  though 
giving  perhaps  a.  smaller  percentage  of  results  that  can  be 
called  "perfect,"  yield  a  much  larger  average  of  useful 
eyes. 

Historically,  the  flap  operation  was  the  earliest;  then 
came  the  linear  operation  ;  thirdly,  the  modified  or  periph- 
eral linear  operation,  with  iridectomy  ;  and  lastly,  the  mod- 
ern corneal  operations  and  short  flap,  the  aim  of  which  is 
to  gain  the  substantial  advantages  both  of  the  old  flap  and 
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the  modified  linear  methods,  without  the  great  riekB  of  the 
former  or  the  iroperfectiooB  of  the  latter. 

Of  other  operatioDs  the  most  important  is  Pagenstecher's, 
in  which  the  lena  is  removed  by  a  scoop  in  its  unbroken 
capaule.  It  is  inoet  applicable  to  cataracts  which  are  over- 
ripe or  are  complicated  with  old  iritis,  and  to  Morgagnian 
cataract  (p.  193). 

(For  methods  of  dealing  with  unripe  eenile  cataract  tee 
p.  197.) 

The  chief  complications  which  may  arise  during  exlraelion 
qfeafaract  are ;  (1)  too  short  an  incision ;  this  is  best  reme- 
died by  enlarging  with  iris  acissore.  (2)  Escape  of  vitreous 
before  the  expulsion  of  the  lens ;  this  is  a  signal  for  the 
prompt  removal  of  the  lens  with  a  scoop  (Fig.  155),  the 
vitreous  being  then  cut  off  level  with  the  wound  by  scissors. 
(3)  Portions  of  the  lens  remaining  behind  after  the  chief 
bulk  has  been  expelled;  they  should  be  coaxed  out  by 
geutle  manipulation  after  removal  of  the  speculum. 

After-treatment  of  extraction  by  the  modified  linear, 
short  fiap,  and  corneal  operations. — The  patient  is  best  in 
bed  for  from  four  to  seven  days.  The  dressing  consists  of 
a  piece  of  soft  linen  overlaid  by  a  pad  of  cotton-wool,  and 
kept  in  place  by  a  four-tailed  bandage  of  knitted  cotton,  or 
a  narrow  flannel  roller.  Both  eyes  are  to  be  bandaged. 
The  room  is  usually  kept  partly  dark  for  about  a  week,  all 
dressings  and  examinations  being  made  by  the  light  of  a 
candle. 

Soma  operators  keep  their  oataract  patinnU  from  the  first  ia 
dnjlight  >nd  wilb  no  olhur  dressing  than  aome  stripa  of  ismglsBa 
plitster  to  maintain  cloEure  of  tlie  lids.  Olhera  bandage  only  the 
operated  eye.  Uld  people  occasionally  get  delirioua  if  kept  in  bed 
and  in  the  dark  after  eitraction  of  cataract  or  iridectomy,  and  for 
■ucb,  at  any  rate,  the  ordinur;  rules  as  to  bandagiog  and  darknesa 

The  dressings  are  removed  and  the  lids  gently  cleansed 
with  warm  water  twice  a  day,  their  edges  being  separated 
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by  gently  drawiDg  dowo  the  lower  lid,  bo  as  to  allow  any 
retained  teara  to  escape ;  this  cleansing  is  very  grateful  ta 
the  patient.  Some  surgeons  open  the  lida  and  look  at  the 
eye  the  day  after  the  operation  ;  but  many  prefer  to  leave 
them  closed  for  several  days  unless  there  are  signs  that  the 
caae  is  doiog  badly  (p.  197).  It  is  a  good  practice  to  use 
one  drop  of  atropine  daily  after  the  ihird  day,  to  prevent 
adheaiouB  should  iritis  set  in.  During  the  first  few  hours 
there  will  be  some  soreness  and  smarting,  and  at  the  firat 
dressing  a  little  blood-stained  fluid,  hut  after  this  there 
should  he  no  material  discomfort,  and  uolhing  more  than 
a  little  mucous  discharge,  such  aa  old  people  oftea  have, 
When  first  examined  (from  two  to  seven  days  after  opera- 
tion) the  eye  is  always  rather  congested  from  having  been 
tied  up ;  but  there  should  be  no  chemosis,  the  wound  should 
be  united  so  as  to  retain  the  aqueous,  and  its  edges  clear. 
The  pupil  is  expected  to  be  black  unless  it  is  known  that 
portions  of  lens  matter  tiave  been  left  behind.  If  all  be 
well,  the  bandage  may  he  left  otf  during  the  daytime  at 


the  end  of  a  week  or  ten  days,  a  shade  being  worn  ;  but  it 
should  be  reapplied  at  night  for  the  first  two  or  three  weeks 
to  prevent  accidents  from  movements  during  sleep.  At  the 
end  of  a  fortnight,  if  the  weather  be  fine,  the  patient  may 
begin  to  go  out,  the  eyes  being  carefully  protected  from 
light  and  wind  by  dark  goggles,  and  he  may  be  out  of  the 
surgeon's  hands  in  from  three  to  four  weeks. 
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After-OPeeATIONS. — When  iritia  occurs  (p.  199)  the 
pupil  becomes  more  or  ItBS  occluded  by  false  membrane, 
and  the  eubsequeDt  coatraction  of  this  membraoe  may  draw 
the  iria  toward  the  ecar,  so  that  the  pupil  iaat  once  blocked 
and  displaced  [Fig.  161).  In  slight  cases  sight  is  greatly 
improved  by  simply  tearing  across  the  membrane  and  cap- 
sule with  a  fine  ueedle,  aud  treating  the  case  as  after  dis- 
cission of  soft  cataract.  But  in  severer  cases  an  artificial 
pupil  must  be  made,  either  by  iridectomy  or  iridotomy 
(p.  395). 

2  Bolation  (Discission)  operatione. — In  these  the  lens  is 
gradually  absorbed  by  the  action  of  the  aqueous  humor 
admitted  through  a  wound  in  the  capsule  (pp.  19a  aud 
201).  (1)  The  pupil  is  fully  dilated  by  atropine;  (.2)  an 
anffisthetic  is  given  unless  the  patient  be  old  enough  to  con- 
trol himself  well,  for  the  slightest  movement  is  attended  by 
risk ;  (3)  the  lids  are  held  open  by  the  Gngera,  or  a  stop 
speculum  aud  fixaiioa  forceps  used;  (4)  a  fine  cataract 
needle  (Fig.  162)  is  directed  to  a  point  a  little  within  the 
border  of  the  cornea  (usually  the  outer  border),  and  when 
close  to  its  surface,  is  plunged  quickly  and  rather  obliquely 
into  the  anterior  chamber.  Its  point  is  then  carried  to  the 
f  the  pupil  (Fig.  163),  dipped  back  through  the 

Kie.  1112.  FiQ.  IfiS. 


lens  capsule,  and  a  few  gentle  moveraents  made  ao  a«  to 
break  up  the  centre  of  the  anterior  layers  of  the  lens;  (5) 
the  needle  is  then  steadily  withdrawn.  Special  care  is 
taken  qot  to  wound,  nor  even  touch,  the  iris,  either  on  en< 
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teriog  or  withdrawing  the  needle,  and  not  to  stir  up  the 
lens  deeply  nor  too  freelj. 

After-treatment.  —  The  pupil  to  be  kept  widely 
dilated  with  atropine  (Fig.  31),  a  drop  being  applied  after 
the  operation,  and  at  least  six  times  a  day  afterward,  or 
mach  oftener  if  there  be  threatening  of  iritis.  Ice  or  iced 
water  is  in  every  case  to  be  applied  constantly  for  forty- 
eight  hours  after  the  operation,'  as  for  traumatic  iritis  (p. 
1>57),  and  the  patient  to  remain  in  bed  in  a  darkened  room 
for  B.  few  days.  A  little  ciliary  congestion  for  two  or  three 
days  need  cause  no  uneasiness,  but  the  occurrence  of  pain, 
increase  of  congestion,  and  alteration  in  the  color  of  the 
iris  ( commencing  iritis),  are  indications  for  the  application 
of  leeches  near  the  eye,  and  the  more  frequent  use  of 
atropine. 

If  the  cataract  were  conoplete,  no  marked  change  will  be 
seen  for  some  weeks;  if  partial  (e. ?.,  lamellar),  in  a  day 
or  two  the  part  of  the  lens  near  the  needle  wound,  and  in 
a  few  days  the  whole  lens,  will  become  opaque.  lu  from 
six  to  eight  weeks  the  Jens  will  have  become  notably 
smaller  (flattened  or  hollowed  on  the  front  surface).  If 
the  eye  be  perfectly  quiet,  but  not  unless,  the  operation 
may  now  be  repeated  in  exactly  the  same  way,  and  with 
the  same  after-treatment  and  precautions,  but  the  needle 
may  be  used  more  freely.  The  bulk  of  the  lens  will  gener- 
ally disappear  alter  the  second  operation,  but  the  needle 
has  often  to  be  used  a  third  or  fourth  time  for  the  disinte- 
gration of  amall  residual  pieces,  or  in  order  to  tear  tho 
capsule  if  it  have  not  retracted  enough  to  leave  a  clear 
central  pupil.  A  small  whitish  dot  remaina  in  the  oomea 
at  the  seat  of  each  needle  puncture. 

3,  Extraction  by  suction  (compare  simple  linear  extrac- 
tion, p.  405).  This  operation  is  applicable  to  complet«ly 
tott  cataraote.   The  pupil  is  to  he  dilated  by  atropine.    The 


'  r  Ura  lu  Ih 


opbhat:os8  fob  cataract.  413 

The  leDB-capBule  is  opened  as  in  DrsciBsion  (p.  411),  but 
more  freely.  Then  an  incision  is  made  obliquely  through 
the  cornea,  between  its  centre  and  margiu,  with  a  keratome 
(Fig.  150)  or  broad  needle  (Fig.  145),  and  the  nose  of  the 
syringe  passed  through  the  wound  and  gently  dipped  into 
tbe  lacerated  lens-Bubstauce.  By  very  gentle  suction  the 
semi-duid  leoa-matter  is  then  drawn  gradually  into  the 
syringe.  The  inBtrumeot  is  not  to  be  passed  behind  the 
iris  in  search  of  fragmenta.  Nearly  the  whole  of  the  lens 
is  removed.  Tbe  after-treatment  is  the  same  as  fur  needle 
operations.  Two  forma  of  syringe  are  in  use ;  Teale's,  in 
which  the  suction  is  made  by  the  mouth  and  applied  to  a 
piece  of  flexible  India-rubber  tubing;  Bowman's,  In  which 
the  suction  is  obtained  by  a  sliding  piaton  worked  by  the 
ihnmb  mi'ving  along  the  syringe.  It  is  often  better,  and 
in  lamellar  cataract  necessary,  Lo  break  up  the  iene  freely 
with  a  fiue  needle  a  few  days  before  uslug  the  syringe,  and 
thua  allow  it  to  be  thoroughly  macerated  and  softened  in 
the  aqueous  humor;  atropine  and  ice  must  be  used  freely 
in  tbe  interval  between  this  needle  operation  and  the  auc- 
tiin ;  and  the  surgeon  must  be  prepared  to  interfere  before 
the  day  appointed  for  the  suction,  should  inflammatory 
aymptoma  be  set  up  by  the  rapid  ewelliog  of  the  lens  (p. 
201).  Suction  ia  a  very  delicate  operation,  but  in  my  ex- 
perience highly  satisfactory. 

Aneesthesia  in  0|}hthalmic  Surgery. — Before  the  intro- 
duction of  cocaine  (October,  1884)  there  was  much  diversity 
of  practice  in  respect  to  anseathesia,  many  surgeons  prefer- 
ring to  perform  extraction  of  cataract,  tenotomy  for  aquint, 
and  simple  iridectomy,  without  aniesthesia,  whilst  others 
preferred  ellier  or  chloroform  for  nearly  all  operations. 
Cocaine  has  immensely  facilitated  operating  without 
general  au^estbeaia,  but,  of  course,  some  will  continue  to 
uae  ether  or  chloroform,  where  others  feel  able  to  rely 
aolely  on  the  local  anicsthetic.     In  using  cocaine  fur  the 
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eye  we  have  to  remember  that  it  does  not  affect  the  » 
bility  of  the  borders  of  the  lids,  nor  in  any  constaDt  manner 
that  of  the  iris,  nor,  unless  injected  under  the  conjunctiva, 
that  of  the  muscleB  and  deeper  parts.  Hence  the  speculum 
ia  always  more  or  less  felt  by  the  eyelashes,  there  is  usu- 
ally some  little  pain  when  the  iris  is  seized  and  drawn  out, 
and  decided  pain  when,  in  tenotomy,  the  tendon  is  stretched 
on  the  hook  (unless  injection  have  been  resorted  to).  It 
must  further  be  remembered  that  the  patient  is  conscious  and 
knows  more  or  leas  of  what  is  being  done,  and  that  his 
good  behavior  depends  almost  as  much  on  absence  of  fear 
as  on  absence  of  feeling;  and,  again,  that  the  painlessness 
of  one  step  of  an  operation  {e.  g.,  the  section  in  extraction 
of  cataract),  contrasts  strongly  with  the  sensation  or  pain 
felt  in  another  stage  (e-  ff-,  the  iridectomy),  and  that  the 
patient  will  be  likely  to  start  or  jump,  unless  warned,  at 
such  a  stage.  My  own  experience  leads  me  to  use  cocaine 
in  all  cataract  extractions  and  disciBsions  ( unless  fur  some 
peculiar  reason  ether  or  chloroform  be  needed),  for  nearly 
all  tenotomies  and  operations  for  corneal  ulcer  and  conical 
cornea,  and  for  some  simple  iridectomies;  and  to  avoid  it 
usually  in  iridectomy  for  glaucoma  and  for  synechife  whether 
anterior  or  posterior.  I  have  not  myself  used  it  much  for 
lachrymal  cases;  nor  have  I  excised  the  eyeball  under  its 
influence ;  but  it  may  be  used  for  both  purposes  with  fair 
success.  For  small  lid  tumors,  subcutaneous  injection  is 
very  successful.  For  granular  lids  or  lupus  of  lid,  etc.,  a 
strong  solution  (10  to  20  per  cent.)  may  be  painted  on  be- 
fore touching  with  actual  cautery  or  caustics;  but  it  is 
better  to  use  the  solid  cocaine  salt,  powdered  and  rubbed 
over  the  surface  with  a  brush  or  the  finger.  For  cataract 
a  solution  of  two  per  cent.,  or  a  single  disk  containing  y^ 
grain,  repeated  three  times  within  five  minutes  of  the  ope- 
ration, is  generally  quite  enough.  SolutiunB  should  be 
freshly  made. 


PART   III. 

DISEASES  OF  THE  EYE  IN  -RELATION  TO 
GENERAL  DISEASES. 


CHAPTER   XXIV. 


H  stating  very  ahortly  the  most  important  facta  bearing 
I  the  connection  between  diseaeea  of  the  eye  and  of  other 
parta  of  the  body,  it  is  convenient  to  make  the  following 
Bubdivisions :  (A)  the  eye  changes  occur  as  part  of  a  gen- 
eral diaease;  (B)  the  ocular  disease  ia  symptomatic  of  some 
local  malady  at  a  distance ;  (C)  the  eye  shares  ia  a  local 
process,  afiectiog  the  neighboring  parta. 

(For  the  clinical  details  of  the  variouB  eye  diseases  re- 
ferred to  in  thia  chapter,  see  Part  II.) 

A.  General  diseases,  in  which  the  eye  is  liable  to  suffer. 

SypMIis  is,  directly  or  indirectly,  the  cause  of  a  large 
proportion  of  the  more  serious  diseases  of  the  eye. 

1.  Acquired  syphilis. — Primary  stage.  Hard  chancres 
are  occasionally  seen  on  the  eyelid,  and  even  far  back  on 
the  conjunctiva  (p.  97). 

Secondary  stage  (sore  throat,  shedding  of  hair,  eruption, 
and  condylomata).  Iritis  is  common  between  two  and 
eight  or  nine  months,  and  does  not  occur  later  than  about 
eighteen  raontha,  after  the  contagion  ;  in  from  two-thirds  to 
three- fourth 8  of  the  cases  both  eyes  suffer;  there  is  a 
marked  tendency  to  exudation  of  lymph  (plastic  iritis), 
shown  by  keratitis  punctata,  haze  of  cornea,  and  leas  com- 
monly by  lymph-nodules  on  the  iris.     Id  some  cases  there 
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are  symptoms  of  severe  cf  clitis,  leading  to  detachment  of 
retina  and  secondary  cataract,  and  but  little  iritis  ;  but  tbe 
cyclitis  of  acquired  syphilis  does  not  give  rise  to  ciliary 
staphyloma  (compare  p.  162).  Syphilitic  iritiS]  though 
soinetitnes  protracted,  rarely  relapses  after  complete  sub- 
sidence. CkoroidilU  and  retinitis  generally  set  in  rather 
later,  from  six  months  to  about  two  years  after  the  chancre; 
seldom  as  late  as  four  years.'  The  two  conditions  are  rodst 
often  seen  together,  but  either  may  occur  singly  ;  and  in 
each  the  vitreous  generally  becomes  inflamed.  These  con- 
ditions are  esaentially  chronic,  the  retinitis  being  often,  and 
the  choroiditis  sometimes,  liable  to  repeated  exacerbations 
or  recurrences;  whilst  in  some  cases  the  secondary  atrophic 
changes  progress  slowly  for  years,  almost  to  blindness,  often 
nith  pigmentation  of  the  retina.  Syphilitic  choroiditis  and 
retinitis  usually  affect  both  eyes,  but  often  in  an  unequal 
degree,  and  even  when  severe  the  disease  is  occaaiunally 
limited  to  one  eye.  Keratitis,  indistinguishable  from  that 
of  inherited  syphilis,  is  amongst  the  rarest  events  in  the 
acquired  disease  ;  when  it  occurs  it  is  usually  in  the  second- 
ary stage  of  the  disease. 

Later  periods. — Ulceration  of  the  skin  and  conjunctiva 
of  the  lids,  gummatous  inGUration  of  the  lids  and  sclerotic, 
and  nodes  in  the  orbit  (whether  cellular  or  {>eriosteal) 
occur  but  rarely.  Oculo-molor  paralysis  is  one  of  the  fre- 
quent ocular  results  of  syphilis.  It  may  depend  upon 
gumma  (syphilitic  neuroma)  of  the  affected  nerve  or  nerves 
in  tbe  orbit  or  iu  the  skull,  or  upon  gummatous  inflamma- 
tion of  the  dura  mater  at  tbe  base  of  the  skull,  matting  the 
nerves  together,  or  on  disease  of  nerve  centres.  The  gum- 
matous nerve  lesions  seldom  occur  very  late  in  tertiftfj 
syphilis. 

The  optic  disk  is  often  infiamed  or  atrophied  as  an  iadi- 
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rect  result  of  syphilitic  disease  of  the  eye  or  of  the  nervous 
system ;  but  the  terms  "  syphilitic  optic  neuritis "  or 
"syphilitic  optic  atrophy  "  are  niH  often  applicable  in  any 
more  direct  sense  ^compare  p.  250).  The  retinitis  of  the 
secondary  stage  affects  the  disk,  and,  when  atrophy  of  the 
retina  and  choroid  occurs,  the  disk  becomes  wasted  in  pro- 
portion ;  whilst  in  rare  cases  the  retinitis  of  secondary 
syphilis  is  replaced  by  well-marked  papillitis.  Such  casea 
must  not  be  confused  with  others,  still  more  rare,  in  which 
double  papillitis,  passing  into  atrophy,  occurs  with  all  the 
symptoms  of  severe  meningitis,  in  secondary  syphiJis.  Ter- 
tiary syphilitic  disease,  anywhere  within  the  cranium, 
coraraonly  causes  optic  neuritis,  in  the  same  way  as  do 
other  coarse  intra-cranial  lesions  (p.  243) ;  but  neuritis 
may  also  be  caused  more  directly  by  gummatous  inflamma- 
tion of  the  trunk  of  the  optic  nerve,  or  of  the  cbiasma. 
Primary  progressive  atrophy  of  the  disks  occurs  in  associa- 
tion with  locomotor  ataxy  and  ophthalmoplegia  esterna  of 
syphilitic  origin;  probably  in  a  few  instances  the  optic 
atrophy  occurs  alone,  or  for  a  time  precedes  the  other 
changes  in  syphilitic,  as  it  is  known  to  do  in  non-syphilitic, 

■2.  Inherited  syphilig, — In  the  secondary  stage.  Iritis 
corresponding  to  that  in  the  acquired  disease  is  seen  in  a 
small  number  of  cases,  and  occurs  between  the  ages  of 
about  two  and  fifteen  months.  It  often  gives  rise  to  much 
exudation,  leading  to  occlusion  of  the  pupil,  and  is  fre- 
quently accompanied  by  deeper  changes  CeycHtis  and  dis- 
ease of  vitreous).  It  ia  very  often  symmetrical,  and  ia 
much  commoner  in  girls  than  boys.  Oioroidilis  and  reti- 
nitis, of  precisely  the  same  forma  aa  in  acquired  syphilis, 
occur  at  the  corresponding  period  of  the  disease — i.e.,  be- 
tween six  months  and  about  three  years  of  age;  and  they 
show  as  much  (some  observers  think  more)  tendency  to  the 

generative  and  atrophic  results  already  described ;   in 
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'ere  cases  there  are  not  UDCommonly  sigDH  of  cerebral 
degeu  era  lion.  In  the  iat^r  stages,  keraiilU,  which  ia  ihe 
comiDODest  eye  disease  cauaed  by  inherited  syphilis,  occurs, 
It  is  oommoneat  between  six  and  fifteen  years  old,  but  is 
Baraetimes  seen  as  early  as  two  or  three  years,  and  is  occa- 
sionatly  deferred  till  after  thirty.  The  disease  is  frequently 
complicated  with  iritis  and  cyclitis,  and  though  tending  to 
recovery,  shows  a  considerable  liability  to  relapse.  It 
alinoBt  always  attacks  both  eyes,  though  sometimes  at  nn 
interval  of  many  months.  When  the  patient  is  unusually 
young,  the  disease  as  a  rule  runs  a  mild  and  short  course. 
The  oculo-motor  palsies  occur  but  rarely  in  inherited  syphi- 
lis, but  a  few  well  authenticated  caaes  are  on  record. 

Smallpox  causes  inflammation  and  ulceration  of  the 
cornea,  leading,  in  the  worst  cases,  to  its  total  destruction, 
but  in  a  large  number  to  nothing  worse  than  a  chronic 
vascular  ulcer.  The  corneal  disease  comes  on  some  days 
after  the  eruption  (tenth  to  fourteenth  day  from  ita  com- 
mencement"), and  after  the  onset  of  the  secondary  fever. 
Litis,  uncomplicated  and  showing  nothing  characteristic  of 
ita  cause,  sometimes  occurs  some  weeks  after  an  attack  of 
smallpox.  Only  in  very  rare  cases  do  variolous  pustules 
form  on  the  eye,  and  even  then  they  are  always  on  the 
conjunctiva,  not  on  the  cornea. 

Scarlet  fever,  typhus,  and  some  other  esanthemata  may 
be  followed  by  rapid  and  complete  loss  of  sight,  lasting  a 
day  or  two,  showing  no  ophthalmoscopic  changes,  and  end- 
ing in  recovery.  Such  attacks  are  believed  to  be  urtemlc, 
or  at  any  rate  dependent  on  some  tosic  condition  of  the 
bloo<l.  A  peculiarity  of  these  cases  is  the  preservation  of 
the  action  of  the  pupils  to  light.  Very  severe  purulent  or 
diphtheritic  ophthalmia  sometimes  occurs  during  scarlet 
fever. 

Diphllteria, — By  far  the  commonest  result  is  paralysis 
(often  incomplete)  of  both  the  ciliary  muscles  {ojeloplegia) ; 
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J  pupils  are  not  aifected  except  io  severe  cases,  when 
they  may  be  rather  large  and  sluggUli.'  Tlie  symptoms 
geuerally  come  on  from  four  to  six  weeks  after  the  com- 
meiicetnent  of  the  illness,  last  about  a  mouth,  and  disappear 
completely.  Diphtheritic  cycloplegia  is  usually,  but  oot 
invariably,  accompanied  by  paralysis  of  the  soft  palate. 
Iq  most  of  the  cases  seen  by  ophthalmic  surgeons  the 
attack  of  diphtheria  has  been  mild,  sometimes  extremely 
so,  the  case  often  being  described  as  "ulcerated  throat;" 
hut  inquiry  often  yields  a  history  of  other  and  severer 
cases  in  the  family,  and  of  geueral  depression  and  weak- 
ness in  the  patient  out  of  proportion  to  his  throat  symp- 
toms. We  find  that  most  of  the  patients  who  apply 
with  diphtheritic  cycloplegia  are  hypermelropic,  doubtless 
because  those  with  normal  (and  il  fortiori,  with  myopic) 
refraction  are  much  less  troubled  by  paresis  of  accommo- 
dation, and  often  do  not  find  it  necessary  to  seek  advice. 
Concomitant  convergent  squint  is  sometimes  developed  in 
hypermetropic  children  during  the  diphtheritic  paresis, 
owing  to  the  increased  efforts  at  accommodation  (p.  332). 
Paralysis  of  the  external  muscles  is  occasionally  seen ;  I 
have  never  myself  seen  any  except  the  external  rectus 
afl'ected,  and  recovery  has  been  rapid. 

Siphttieritic  and  membranous  ophthalmia  are  occasion- 
ally caused  by  direct  inoculation  of  the  conjunctiva  of  the 
attendant  by  diphtheritic  material  from  the  patient's 
throat;  or  in  the  patient  himself  by  extension  up  the  nasal 
duct  to  the  conjunctiva.  But  in  many  cases  of  "  diphthe- 
ritic "  and  "  membraiious"  ophthalmia  the  disease  seems  to 
be  local,  the  inflammation  taking  on  this  special  form  with- 
out ascertainable  relation  to  any  infectious  disease.  No 
doubt  there  is  often  something  peculiar  Jn  the  patient's 
health,  or  in  the  state  of  his  eye-tissues,  which  gives  a  pro- 
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r  to  tbia  kind  of  in  flam  ma  don ,  Thus,  diphtheritic 
ophthalmia  of  all  degrees  is  more  coutuon  id  young  chil- 
dren than  in  adulte  ;  the  worst  cases  generally  occur  ai\er 
measles,  or  during  or  after  scarlet  fever,  broncho-pneu- 
monia, or  severe  infantile  diarrhcea;  old  granular  disease 
of  the  conjunctiva  also  confers  a  liahility  to  a  diphtheritic 
type  of  inflammation,  and  the  same  tendency  is  Bometimes 
seen  in  ophthalmia  neonatorum  and  in  gonorrhoea!  oph- 
thalmia. As  there  seems  but  seldom  any  reason  to  look 
upon  diphtheritic  ophthalmia  as  the  local  manifestatioDS  of 
a  specilic  blood  disease,  the  term  "diphtheria  of  the  con- 
junctiva "  should,  I  think,  seldom  be  used. 

Measles  is  a  prolific  source  of  ophthalmia  tarsi  in  all  its 
forms,  and  of  corneal  ulcers,  particularly  of  the  phlyc- 
tenular forms.  It  also  gives  rise  to  a  troublesome  muco- 
purulent ophthalmia,  and  under  bad  hygienic  conditions 
this  may  be  aggravated,  by  cultivation  and  transmission, 
into  destructive  disease  of  purulent,  membranous,  or  diph- 
theritic type. 

Mumps. — Dr.  Swan  M.  Burnett'  has  latey  called  atten- 
tion to  haze  of  disk  with  venous  engorgement  of  retina 
and  failure  of  sight  during  mumps.  (Tldema  of  lids  and 
coDJunctiva,  and  in  one  case  paresis  of  third  nerve,  point 
to  eS'usion  into  the  orbit.  The  symptoms  as  a  rule  quickly 
subsided. 

Chicken-pox  is  sometimes  fallowed  by  a  transient  attack 
of  mild  conjunctivitis. 

Whooping-cough  often,  like  measles,  leaves  a  pronenees 
to  corneal  ulcers.  In  a  few  rare  cases  the  condition  known 
as  ischsmia  retinee  (sudden,  temporary,  arterial  bloodless- 
ness)  has  occurred. 

Malarial  fevers,  especially  the  severe  forms  met  with  in 
lot  countries,  are  sometimes  the  cause  of  retinal  henior- 
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rhages  (often  large  aad  periarterial),  and  even  of  consider- 
able Deuro-retioitia;  when  there  is  much  pigment  in  the 
blood,  the  swollen  disk  may  have  a  peculiar  gray  color. 
When  renal  albuminuria  is  caueed  by  malarial  disease, 
albuminuric  retinitis  may  occur.  Simple  optic  neuritis 
with  failure  of  sight,  followed  by  recovery,  seems  to  occur 
sometimes.  Loss  of  sight  from  malarial  fever  must  not 
be  confused  with  blindness  due  to  the  quiuine  administered 
for  its  cure  (p.  424). 

Belapsing  fever  is  sometimes  followed,  during  convales- 
cence, by  inflammatory  symptoms  with  opacities  in  the 
vitreous  (cyclitis),  with  or  without  iritis;  recovery  takes 
place.  These  cases  are  commoner  in  some  epidemics  than 
in  others. 

Epidemic  cerebro-spinal  meningitis  also,  in  a  few  cases, 
gives  rise  to  acute  choroiditis,  with  pain,  chemosis,  and 
great  tendency  to  rapid  exudation  of  lymph  into  the  vitreous 
and  anterior  chambers,  and  often  leading  to  disorganiza- 
tion of  the  eye  and  blindness.'  It  is  believed  that  the  in- 
flammation may  extend  to  the  eye  along  the  optic  nerve, 
or  may  occur  independently  in  the  brain  and  the  eye. 
Deafness  from  disease  of  the  internal  ear  is  even  commoner 
than  the  eye  disease. 

Purpura  has  been  observed  in  a  few  cases  to  be  accom- 
panied by  retinal  or  subretinal  hemorrhages;  they  are 
sometimes  perivascular  and  linear,  and  in  other  cases  form 
large  blotches.  They  have  also,  but  rarely,  been  found  in 
Scurvy. 

Id  Pysmiaoneor  both  eyes  may  be  lost  by  septic  emboli 
lodging  in  the  vessels  of  the  choroid  or  retina,  and  setting 
up  suppurative  panophthalmitis.  The  symptoms  are  swell- 
iog  of  the  lids,  loss  of  sight,  congestion,  especially  of  the 
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perforating  ciliary  vessels  (Fig.  27),  chemoais,  diacol oration, 
and  dulneee  of  atjueous  and  Iria.  There  may  or  may  nut 
be  some  protrusion  and  loss  of  mobility,  and  coDJUQctivai 
discharge.  Pain,  sometiraea  very  severe,  may  be  almost 
absent ;  probably  its  presence  indicates  rise  of  tension.  A 
yellow  reflex  is  often  seen  from  the  vitreous.  The  eyeball 
generally  suppurates,  if  tbe  patient  live  long  enough. 
Sometiraea  both  eyes  are  affected,  together  or  with  an  in- 
terval. In  cases  of  sfpiicamia  abundant  retinal  hemor- 
rhages of  large  size  may  occur  in  both  eyes  ;  they  come  on 
a  few  days  before  death,  and  are  thus  of  grave  significance. 
As  they  are  not  present  in  typhoit]  and  other  fevers  of 
corresponding  severity,  their  presence  is  sometimes  an  aid 
in  diifereutial  diagnosis.' 

Lead  poisoning  is  an  occasional  cause  of  optic  neuro- 
retinitis  leading  to  atrophy,  of  atrophy  ensuing  upon 
chronic  amblyopia,  and  of  rapid,  usually  transient,  ambly- 
opia. The  two  former  are  the  most  common  ;  the  atrophy, 
whether  primary  or  consecutive  to  papillitis,  is  generally 
accompanied  by  very  marked  shrinking  of  retinal  arteries, 
and  great  defect  of  sight  or  complete  blindness ;  it  is  gen- 
erally symmetrical,  but  one  eye  may  precede  the  other. 
Other  symptoms  of  lead  poisoning,  usually  chronic,  but 
occasionally  acute,  are  nearly  always  present.  Care  must 
be  taken  not  to  confuse  albuminuric  retinitis  from  kidney 
disease  induced  by  lead  with  the  changes  here  alluded  to, 
which  are  due  in  some  more  direct  manner  to  the  influence 
of  the  metal. 

The  deposition  of  lead  upon  corneal  ulcers  has  been  re- 
ferred to  at  p.  146. 

Alcohol. — Some  observers  still  hold  that  alcohol,  espe- 
cially in  the  form  of  distilled  spirits,  may  cause  a  particular 
form  of  symmetrical  amblyopia  {the  so-called  amblyopia 
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polatorum).  The  difficulty  of  arriving  at  the  truth  depeadB 
chiefly  upon  the  fact  that  most  driakers  are  also  smokers, 
and  that  tobacco,  whether  smoked  or  chewed,  ia  allowed 
by  all  authorities  to  be  one  of  the  causes  (or  as  most  now 
hold,  the  sole  cause  (  of  a  similar  disease.  The  question 
whether  alcohol  directly  causes  disease  of  the  optic  uervea, 
will  not  be  settled  until  observers  are  much  more  careful 
than  they  have  hitherto  been  to  record  as  typical  cases  of 
alcoholic  amblyopia,  only  those  in  which  the  patient  does 
not  use  even  the  smallest  quantity  of  tobacco  in  any  shape. 
Magnan  thinks  alcobolic  amblyopia  less  common  than 
some  have  supposed.' 

Tobacco. — Whatever  may  be  tbe  truth  (and  it  is  con- 
fessedly difficult  to  arrive  at)  as  to  the  direct  influence  of 
alcohol,  and  of  the  various  substances  often  combined  with 
it,  there  is  no  doubt  whatever  that  tobacco,  whether 
smoked  or  chewed,  does  act  directly  on  tbe  optic  nerves, 
and  in  such  a  manner  as  to  give  rise  to  definite,  and  usu- 
ally very  characteristic,  symptoms.  The  amblyopia  seldom 
comes  on  until  tobacco  has  been  used  for  many  years.  The 
quantity  needed  to  cause  symptoms  is,  axlerk  paribus,  a 
matter  of  idiosyncrasy,  and  very  small  doses  may  produce 
the  disease  in  men  who,  in  other  respects  also,  are  unable 
to  tolerate  large  quantities  of  the  drug.  Predisposing 
causes  exert  a  very  important  influence:  amongst  these 
are  to  be  especially  noted  increasing  age;  nervous  exhaus- 
tion from  overwork,  anxiety,  or  loss  of  sleep  ;  chronic  dys- 
pepsia, whether  froTu  drinking  or  other  causes  ;  and  prob- 
ably sexual  esceases  and  exposure  to  tropical  heat  (or 
light).  A  large  proportion  of  the  patients  drink  to  occess, 
and  thus  make  themselves  more  susceptible  to  tobacco, 
both  by  injuring  tbe  nervous  system  and  tbe  stomach.  But 
some  remarkable  cases  are  seen  in  men  who  have  for  long 
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been  total  abstainers,  in  others  who  have  lately  become  ab- 
etaioere  without  le^eoing  their  tobacco,  and  in  yet  others 
who  are  strictly  moderate  in  alcohol,  are  id  robust  health, 
and  in  whom  increasing  age  is  the  only  recognizable  pre- 
dispoBing  cause.  The  strong  tobaccos  produce  the  disea^ 
far  more  readily  than  the  weaker  sorts,  and  chewing  is 
more  dangerous  than  smoking.  Probably  alcohol  in  very 
moderate  doses  counteracts,  rather  than  increases,  the  in- 
jurious effect  of  tobacco  on  the  nervous  system  and  optic 
nerves  (Hutchinson), 

The  vapor  of  bisulphide  ef  carbon,  if  inhaled  in  a  concen- 
trated form  and  for  long  periods,  produces  at  Srst  excite- 
ment, then  general  and  severe  loss  of  nerve  power,  with 
extreme  mental  andoiuBcular  debility  and  impotence.  In 
some  of  the  cases  the  sight  liiils  chiefly  in  the  centre  of  the 
field  (central  scotoma'],  with  haze  and  pallor  of  the  disks 
(chronic  neuritis).  The  cases  are  met  with  either  in  India- 
rubber  works  or  oit-mills,  in  both  of  which  the  bisulphide 
is  largely  used." 

ftninine,  taken  in  very  large  doses,  at  short  intervals, 
has  in  a  few  cases  caused  serious  visual  symptoms.  Sight 
in  both  eyes  may  be  totally  lost  ibr  a  time,  but  recovery, 
more  or  less  perfect,  takes  place  eventually,  sometimes  in 
a  few  day«,  sometimes  not  for  months.  There  is  a  great 
contraction  of  the  visual  field  even  after  perfect  recovery 
of  central  vision  ;  the  disks  are  pale,  and  the  retinal  arteries 
extremely  diminished.  The  symptoms  are,  therefore,  those 
of  almost  arrested  supply  of  arterial  brood  to  the  retina. 

Kidney  disease. — The  common  and  welt-known  retlno- 
neuritis,  associated  with  renal  albuminuria,  and  of  which 
several  clinical  types  are  found,  has  been  already  described. 
It  need  only  be  noted  that  the  disease  is  commonest  with 
chronic  granular  kidneys  and  In  the  kidney  disease  of 
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pregnancy,  but  that  it  ia  also  eeen  in  the  chronic  forms, 
following  acuta  nephritis  and  in  lardaceous  dieeaac,  and 
that  it  is  rare  in  children.  Detachment  of  the  retina  is  an 
occasional  result  in  extreme  cases.  The  prognoaia  as  re- 
gards vision  is  best  in  the  casea  depending  on  albuminuria 
of  pregnancy.  The  retinal  cedema  and  exudation  are  prob- 
ably caused  by  the  blood-state ;  but  the  disease  of  the  amalJ 
bloodvessels,  and  tbe  cardiac  hypertrophy,  no  doubt  add  to 
and  complicate  the  changes.  Indeed,  the  different  types  of 
retinal  disease  which  are  met  with  probably  depend  in 
great  measure  on  the  varying  parts  played  by  the  three 
factors  alluded  to.  The  failure  of  sight  caused  by  albu- 
minuric retinitis  has  often  led  to  the  correct  diagnosis  of 
cases  which  had  been  treated  for  dyspepsia,  headache,  or 
"  biliousness." 

Diabetes  sometimes  causes  cataract.  In  young  or  middle- 
aged  patients  the  cataract  usually  forms  quickly,  and  is,  of 
course,  soft;.  As  it  is  always  symmetrical,  the  rapid  for- 
mation of  double,  complete  cataract,  at  a  comparatively 
early  age,  should  always  lead  to  the  suspicion  of  diabetes. 
In  old  persons  the  progress  of  diabetic  cataract  is  much 
slower,  and  often  shows  no  peculiarities.  Tbe  relation  of 
the  lenticular  opacity  to  tbe  diabetes  has  not  been  satisfac- 
torily explained :  the  presence  of  sugar  iu  the  lens,  tbe 
action  of  sugar  or  its  derivatives  dissolved  in  the  aqueous 
and  vitreous,  the  abstraction  of  water  from  the  lens  owing 
tn  tbe  increased  density  of  the  blood,  and,  lastly,  degenera- 
tion of  tbe  lens  from  tbe  general  cachexia  attending  the 
disease,  have  all  been  ojfered  in  explanation.  It  is  impor- 
tant to  know  that  diabetic  cataract  sometimes  disappears 
entirely  if  the  health  improves,  the  lens  completely  clear- 
ing up.'  In  a  few  cases  retinitis  occurs  ;  sometimes  with 
great   cedema   and   copious  (probably  capillary)  hemor- 
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rhages  into  the  retiaa  and  vitreouB,  in  other  caees  wilb 
ounierous  white  patches,  but  no  oedema.  I  have  seen 
iritis  without  apparent  cause  in  several  diahelica.'  Cen- 
tral amblyopia  from  diaeaee  of  the  optic  nerves  has  aleo 
been  observed,  but  hitherto  only  in    patients  who  were 

Lencocythtemia  is  often  accompanied  by  retinal  hemor- 
hagca,  less  comnionly  by  whitish  spots  bordered  by  blood, 
ind  consiatiug  of  whit«  corpuscles;  these  spots  may  be 
thick  enough  to  project  forward.  Occasionally  there  is 
geueral  haziness  of  the  retina.  In  severe  cases  the  whole 
fundus  is  remarkably  pale,  whether  there  be  other  chaageB 
)r  nyt.'    The  changes  are  usually  symmetrical. 

Progressive  pernicious  anaemia  is  markcJ  by  a  strong 
tendency  to  retinal  hemorrhages ;  these  are  usually  grouped 
chiefly  near  the  disk,  and  are  striated  ^Growers).  White 
patches  are  also  common,  and  occasionally  well-marked 
neuritis  occurs.  I  have  seen  hemorrhages  of  dilferent 
dates,  and  in  one  case,  shown  to  me  by  Dr.  Sharkey,  there 
bad  evidently  been  a  large  extravasation  from  the  choroid 
at  an  eiirlier  period.  The  disli  and  fundus  participate  in 
the  general  pallor. 

Heart  disease  is  variously  related  to  changes  in  the  eyes 
and  alterations  of  sight.  Aortic  incompetence  uflen  pro- 
duces visible  pulsation  of  the  retinal  arteries.  This  pulsa 
tiou  often  dilfers  from  that  seen  in  glaucoma  in  extending 
far  beyond  the  disk,  and  in  not  being  so  marked  at 
cause  complete  emptying  of  the  larger  vessels  during  the 
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diaetole.  In  glaucoma  the  puleation  is  confined  to  the 
disk.  The  difiereuce  is  explained  by  the  ditiureDt  mode  of 
productioQ  in  the  two  cases;  iu  tlie  one  incomplete  closure 
of  the  aortic  orifice  lowers  the  pressure  in  the  whole  blood- 
column  during  the  diastole,  and  allows  a  reflux  of  blood 
from  the  eye;  in  the  other  heightened  intraocular  tension, 
telling  chiefly  on  the  comparatively  yielding  tissues  of  the 
optic  disk,  increases  the  resistance  to  the  entrance  of  arterial 
blood.  Valvular  disease  of  the  heart  is  generally  present 
in  the  case  of  sudden  laatiDg  blindueas  of  one  eye,  clinic- 
ally diagnosticated  as  emboiism  of  the  arteria  centralis 
retina;  but  tn  some  of  these  thrombosis  of  the  artery  or  of 
its  companion  vein,  or  blocking  of  the  internal  carotid' 
and  ophthalmic  arteries,  has  been  found  post-mortem.  Brief 
temporary  failure,  or  even  loss,  of  sight  may  occur  in  the 
subjects  of  valvular  heart  disease,  and  in  some  persons  who 
are  liable  to  recurring  headache  {see  Megrim).  Repeated 
attacks  of  this  kind  sometimes  lead  to  permanent  blindness 
of  one  eye,  and  atrophy  of  the  disk  comes  on :  possibly  re- 
peated temporary  failures  of  retinal  circulation  at  length 
give  rise  to  thrombosis.  In  another  group  of  cases  whicli 
needs  investigation,  sight  fails  during  successive  preguan- 
eiea  or  lactations,  recovering  between  times;  some  of  these 
may  be  cases  of  renal  retinitis ;  others  may  be  mere  accom- 
modative asthenopia  (p.  332).  It  is  probable  that  high 
arterial  tension  predisposes  to  intraocular  hemorrhage  in 
cases  where  the  small  vessels  are  unsound,  and  that  the 
frequent  association  of  retinal  hemorrhage  with  cardiac 
disease  is  thus  explained. 

Tuberculosis  is  sometimes  accompanied  by  the  formation 
of  tubercles  in  the  choroid.  These  may  occur  in  acute 
miliary  tuberculosis,  whether  the  meninges  be  involved  or 
not,  but  owing  to  the  difficulty  of  thorough  ophthalmoscopic 
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examination  in  such  patients,  and  the  frequently  very 
small  size  of  the  choroidal  growiha,  they  are  much  more 
often  seen  after,  than  before,  death.  CbroDJc  tubercular 
tumors  of  the  brain  may  be  accompanied  by  tubercles  of 
Blow  growth  and  larger  size  in  the  choroid,  and  occasion- 
ally tbeae  attain  such  dimensions,  and  cause  such  active 
Bymptoma,  aa  to  simulate  maligaant  tumors'  (p.  305).  It 
is  also  probable  that  certain  cases  of  localized  choroidal 
esudfltion,  not  accompanied  by  serious  general  symptoms 
or  by  inflammatory  Hymptoms  ia  the  eye,  may  be  of  tuber- 
cular nature  (p.  217,  4). 

Barlow'  has  seen  tubercles  in  the  choroid  post-mortem, 
in  16  cases ;  in  13  with,  3  without,  tubercular  meningitis. 
Sometimes  tbey  took  tbe  form  of  extremely  minute  dots, 
"  tubercular  dust."  In  44  children  who  died  of  tubercular 
disease  (42  showing  miliary  tubercles  in  the  meninges) 
Dr.  Money'  found  tubercles  in  the  choroid  of  one  or  both 
eyes  in  14. 

Rheamatism. — In  acute  rheumatism  Dr.  Barlow  informs 
me  that  he  has  more  than  once  seen  well-marked  conge»- 
tiOD  of  the  eyes  and  photophobia ;  but  neither  iritis  nor 
other  inflammatory  changes  occur.  The  subjects  of  chronic 
rheumatism  are,  however,  subject  to  relapsing  inflammatios 
of  the  eye,  usually  taking  the  form  of  iritis,  but  aometimee 
falling  entirely  on  the  scleral  or  episcleral  tissues,  whilst 
in  others,  less  common,  the  changes  are  appareatly  confined 
to  the  conjunctiva — rheumatic  conjunctivitis.  But,  how- 
ever superficial  the  inflammation  (or  congeation)  may  be, 
there  is  no  muco-purulent  discharge.  Some  of  these  patients 
give  a  history  of  acute  articular  rheumatism  as  the  start- 
ing-point of  their  chronic  troubles,  others  of  a  prolonged 
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|at»cute  attack,  lasting  for  many  months,  whilst  ia  others 
again  tbe  articular  Bymptoms  have  never  been  severe.  In 
yet  another  eeries  a  liability  to  fascial  or  muscular  rheu- 
matisin,  or  to  recurrent  neuralgia  from  exposure  U>  cold  or 
damp,  are  tbe  only  "rheumatic"  symptoms  to  which  a 
history  is  given  ;  in  some  of  these  the  neuralgia  is  probably 
gouty.  It  is  to  be  remembered  that  the  eye  is  now  and 
then  tbe  first  part  to  be  attacked  by  an  inflammation, 
which  later  events  show  to  be  clearly  related  to  rheumatism 
or  to  gout. 

GonorrhiBal  rheumatism  ia  not  unfrequently  the  starting- 
point  of  relapsing  iritis  and  the  other  conditions  named 
above,  as  well  as  of  chronic  relapsing  rheumatism,  Bheu- 
matic  iritis  occurring  for  the  first  time  with  gonorrhoea! 
rheumatism  is,  in  my  experience,  more  often  symmetrical 
than  other  forms  of  arthritic  iritis,  or  than  the  later  attacks 
of  iritis  iu  the  patient;  a  fact  which  sometimes  makes  the 
distinction  between  rheumatic  and  syphilitic  iritis  difficult. 

This  ttalement  is  hasei  on  reciirda  of  104  ctieea  of  iritia  with 
well-murked  rbeuTnatic  eymptoms,  and  0  with  goDorrlKBa  but  no 
rheumatiBtn,  in  all  of  which  ajphilis  was,  bo  far  at  possible,  sk' 
eluded,  (a)  In  SI  of  this  series  the  first  attack  of  iriiis  came  on 
during,  or  very  soon  after,  go norrhieal  rheumalism ;  und  in  ex- 
BCtl;  one-half  of  these  llie  iritis  was  double.  In  (S  others  (makiag 
40  ii-  all]  there  were  iritis  and  gonorrhtea,  but  ao  rbeLimstism 
{" gonorrhiKal  iritia"),  and  here  the  proportions  were  the  same. 
(b)  In  tbe  remaining  TO  cases  the  first  iritis  bad  no  relation  to 
gonorrbcen ;  and  in  Lhis  9ub-Beriea  tbe  ottauk  was  single  in  56  jnd 
double  in,  at  the  moet,  13  (two  or  three  being  doubtful),  or  about 
one-fifth.  No  uorresponding  difference  obtained  in  regard  to  re- 
lapses, the  vast  majority  of  the  recurrent  attacks  in  both  sub-groups 
(o  and  J),  affecting  only  one  eye  at  a  time. 

Rheumatic  inflammation  of  the  conjunctival  or  scleral 
type  occurring  in  gonorrhcsa  must  be  carefully,  and  can 
be  easily,  distinguished  from  purulent  ophthalmia  from  in- 
feotion  with  gonorrhceal  pus. 
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Id  some  cases  of  articular  rheumatism  in  infants  suffer- 
ing from  purulent  ophthalmia,  the  arthritia  is  believed  to 
be  gODorrbi£aI,  but  derived  from  the  conjunctiva  iostead 
of  the  urethra.' 

It  is  believed  that  rheumatism  is  the  cause  of  some  cases 
of  no Q-suppu rating  orbital  cellulitis,  and  of  relapsing  epi- 
scleritiB.  Rheumatism  ia  also  believed  to  cause  some  other 
of  the  ocular  paralyses. 

Gout. — Gouty  persons  are  not  very  infrequently  the  aub- 
jectB  of  recurrent  iritis  indistinguishable  from  that  which 
occurs  in  rheumatism.  Rheumatism  and  gout  seem  some- 
times so  mixed  that  it  is  not  always  possible  to  assign  to 
each  its  right  share  in  the  causation  of  iritis;  but  that  the 
Bubjecta  of  true  "  chalk  gout "  are  liable  to  relapsing  iritia 
is  undoubted.  There  ia,  on  the  whole,  more  tendency  to 
insidious  forms  of  iritis  in  gout  than  in  rheumatism.  It  is 
also  generally  believed  that  the  subjects  of  gout,  or  persons 
whose  near  relatives  suffer  from  it,  are  particularly  subject 
to  glaucoma  ;  acute  glaucoma  was  indeed  the  "  arthritic 
ophthalmia"  of  earlier  authors.  Ileraorrhagic  retinitis  b 
also  commoner  in  gouty  persona  than  In  others  ;  it  may  be 
single  or  double,  and  is  to  be  distinguished  from  albu- 
miuiiric  retinitia.  It  baa  also  been  observed  that  the  chil- 
dren or  descendants  of  gouty  persona,  without  being  them- 
selves subject  to  gout,  are  liable  in  early  adult  life,  to  an 
insidious  form  of  irido-cycUtia  (p.  163),  which  sometimes 
leads  to  serious  consequences ; '  both  eyes  are  likely  to  be 
attacked  sooner  or  later.  The  cases  in  thia  group  probably 
aeera  rarer  thau  they  are,  from  the  possibility  in  many 
instances  of  getting  a  full  family  history. 


Several  different  clinical  types  may  be  recognized  in  the 
large  group  of  maladies  referred  to  in  this  section  under 
the  name  of  "  iritis."  Beaides  caaes  of  pure  iritis,  we  meet 
with  examples  of  cyclitiB,  in  some  cases  with  increase,  in 
others  with  decrease,  of  tension  ;  in  other  groups  either  the 
sclerotic  or  conjunctiva  is  cliiefly  affected  (true  "rheu- 
matic ophthalmia"  without  iritis);  a  fourth  group,  in 
which  the  pain  is  disproportionately  severe,  may  be  spoken 
of  as  neuralgic,  and  these  neuralgic  cases  are  marked  by 
sudden  onset,  short  duration,  and  great  frequency.  In  a 
large  majority,  however,  the  iris  is  the  headquarters  of  the 
morbid  action.  All  arthritic  eye  diseases  tend  strongly  to 
relapse  ;  they  usually  attack  only  one  eye  at  a  time,  though 
both  suffer  sooner  or  later;  and  tbey  are  all  much  influ- 
enced by  conditions  of  weather,  being  commonest  in  spring 
and  autumn. 

The  strumous  conditioii  is  a  fruitful  source  of  superficial 
eye  diseases,  which  are  for  the  most  part  tedious  and  re- 
lapsing, are  often  accorupanied  by  severe  irritative  symp- 
toms, but,  as  a  rule,  do  not  lead  to  serious  damage.  The 
best  types  are — (1)  the  different  varieties  of  ophtbatmia 
tarsi;  (2)  all  forma  of  phlyctenular  ophthalmia  ("pus- 
tular" or  "herpetic"  diseases  of  the  cornea  and  con- 
junctiva); (3)  many  superficial  relapsing  ulcers  of  cornea 
in  children  and  adolescents,  though  not  distinctly  phlyc- 
tenular in  origin,  are  certainly  strumous;  (4)  many  of  the 
less  common,  but  very  serious,  varieties  of  cyclo' keratitis 
in  adults  occur  in  connection  with  lowered  health, suscepti- 
bility to  coid,  and  sluggish  but  irritable  circulation,  if  not 
with  decidedly  scrofulous  manifestations. 

Entozoa  sometimes  come  to  rest  and  develop  in  the  eye 
or  orbit.  The  commonest  intraocular  parasite  is  the  cy»U- 
eereue  cell-uUisa;  it  is  excessively  rare  in  this  country,  but 
commoner  on  the  Continent.  The  cysticercus  may  be  found 
either  beneath  the  retina,  in  the  vitreous,  or  upon  the  iris, 
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and  may  aometimee  be  recogDized  in  each  of  these  positions 
by  iU  movements.  Tlie  parasite  has  been  successtully  ex- 
tracted from  the  vitreous  wheo  situated  on  the  iris,  its 
removal  involves  an  iridectomy.  Sometimes  it  develops 
under  the  conjunctiva,  where  I  have  seen  it  set  up  sup- 
purative inflammation.  The  ediinococcm  hydatid  with 
multiple  cysts  may  develop  to  a  large  &\7.%  in  the  orbit,  and 
cause  much  displacement  of  the  eyeball. 

B.  Eye  disease,  or  eye  symptoms,  indicative  of  local  dis- 
ease at  a  distance. 

Megrim  is  well  known  to  be  sometimes  accompanied,  or 
even  solely  manit'esled,  by  temporary  disorder  of  eight. 
Tliis  generally  takes  the  fi>rm  of  a  flickering  cloud  ("flit- 
tering scotoma  "  of  German  authors)  with  serrated  borders, 
which,  beginniag  near  the  centre  of  the  field,  spreads 
eccentrically,  so  as  to  produce  a  large  defect  in  the  field,  a 
sort  of  hemianopi:'ia  ;  the  borders  of  the  cloud  may  be 
brilliaDlly  colored.  It  is  referred  to  both  eyes,  and  is 
visible  when  the  lids  are  closed.  The  attack  lasts  only  a 
short  time,  and  perfect  sight  returns.  In  many  patients 
this  amblyopia  is  the  precursor  of  a  severe  sick  headache, 
but  in  others  it  constitutes  the  whole  attack ;  it  scarcely 
ever  follows  the  headache.  Less  definite  and  characteristic 
symptoms  (dimness,  cloudiness,  or  muacse)  are  complained 
of  by  some  patients  {compare  p.  427). 

Nenral^a  of  the  fiHb  nerve,  especially  of  its  first  divi- 
sion, in  a  few  cases  precedes  or  accompanies  failure  of  sight 
in  the  corresponding  eye,  with  neuritis  or  atrophy  of  the 
disk  (p.  260,  3).  A  liability  to  neuralgia  of  the  face  and 
head  is  not  unfrequently  observed  in  persons  who  subse- 
quently sufl^er  from  glaucoma-  Intense  neuralgic  pain  in 
the  face  or  head  sometimes  causes  dimness  of  sight  of  the 
same  eye  whilst  the  pain  lasts.  The  old  belief  that  injury 
to  branches  of  the  filth  nerve  can  cause  amauroais  is  not 
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borne  out  by  modern  experience,'  iDJury  to  the  optic  oerve 
by  fracture  of  the  skull  furnishing  the  true  explanation  of 
such  casea  (p.  2.56). 

Sympathetic  ophthalmitis  is  the  only  known  instance  in 
which  inflammation  of  the  eyeball  is  caused  by  local  dis- 
ease of  an  independent  part, 

SiseaBfiB  of  the  central  nervous  Bystem  may  be  shown 
in  the  eye  either  at  the  optic  disk  (papillitis  and  atrophy), 
or  in  the  muscles  (strabiamus  aod  diplopia). 

The  diseases  whi«h  most  often  cause  papillUis  are  intra- 
cranial tumors,  syphilitic  growths,  and  meningitis.  Abscess 
of  the  brain  and  softening  from  embolism  and  thrombosis 
less  commonly  cause  it,  and  cerebral  hemorrhage  scarcely 
ever.*  Papillitis  has  been  found  in  a  few  cases  of  acute  and 
subacute  myelitis;''  it  does  not  occur  in  spinal  meningitis. 

In  a  very  large  proportion  (Dr.  Gowers  thinks  at  least 
four-iifths)  of  all  the  cases  of  cerebral  tumor  {including 
syphilitic  growths)  optic  neuritis  occurs  at  some  period. 
The  aeverity  and  duration  of  the  neuritis  vary  much,  and 
probably  depend  in  many  cases  on  the  rate  of  progress,  as 
well  as  on  the  character,  of  the  morbid  growth.  It  not 
uncommonly  sets  in  at  no  long  interval  before  death,  whilst 
in  other  cases  it  is  very  chronic.  There  is  not  much  in  the 
characters  or  course  of  the  papillitis  to  help  us  in  the  locali- 
zation of  intracranial  tumor;  and  although  a  very  high 
degree  of  papillitis,  with  signs  of  great  obstruction  to  the 
retinal  circulation,  generally  indicates  cerebral  tumor, 
there  are  many  cases  in  which  the  presence  of  papillitis 
does  not  help  us  to  decide  the  nature  of  the  intracranial 
disease,  whether  tumor,  meningitis,  or  syphilitic  disease. 


'  <  Aweb^nr.  BriaowelnTnDiLOpbtli.  See,  tuI.  t1.  p.  SOS  (1S9D), 
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Analyzing  %  cnsea  of  fatal  corobml  lumor,  Ednninds  and  Law- 
ford  round  ihat  optic  neuritis  w&a  observed  in  19  of  41  cases  where 
tlie  distnee  was  alor  toward  tbecoDvexilj  (or  46perteDL) ;  wbillt 
it  was  seen  in  41  of  66  cases  where  the  diaeoau  WBf  cbieOy  al  the 
base  (or  TS  per  cent.).  In  43  cases  the  tumor  was  either  in  the 
basal  ganglia  or  the  cerebelluoa,  and  In  37  of  thcM  (=^  66  per  cent.) 
optic  neuriLie  occurred  (Trans,  of  Upblb.  Soc.,  vol.  iv.  172,  1884). 

Tumors  also  sometimes  cause  simple  optic  atrophy  by 
pressing  upoo  or  invading  some  part  of  the  optic  £brea. 

Intracranial  syphilitic  disease  is  a  common  cause  of 
papillitis,  the  disease  being  either  a  gummatous  growth  in 
the  brain,  or  a  growth  or  thickening  beginning  in  the  dura 
mater,  or  basilar  meningitis.  The  prognosis  is  much  better 
than  in  cerebral  tumors  if  vigorous  treatment  be  adopted 
early;  indeed  in  all  cases  of  papillitis,  where  intracranial 
disease  is  diagnosed  and  syphilis  even  remotely  possible, 
mercury  and  iodide  of  potassium  should  be  promptly  given. 

Ueuiagitis  often  causes  papillitis,  but  in  this  respect 
much  depends  on  its  position  and  duration.  Meningitis 
limited  to  the  convexity,  whatever  its  cause,  is  seldom  ac- 
companied by  ophthalmoscopic  changes;  on  the  other 
hand,  basic  meningitis  very  often  causes  neuritis. 

Aoiongat  Ifl  cases  of  injury  to  the  hcind  ending  in  death,  Edmunds 
and  Lawford  never  found  b&sic  meningitis  witbout  optic  neuritii; 
whilst  they  found  no  neuritis  wlicn  the  damuge  was  limited  to  the 
convexity  (Ophth.  Soc,  Oct.  188a). 

The  neuritis  in  basic  meningitis  is  probably  proportion- 
ate to  the  duration  and  intensity  of  the  intracranial  mis- 
chief, being  comparatively  slight  in  acute  and  rapidly  falsi 
cases,  whether  tubercular  or  not.  In  tubercular  meningitis, 
papillitis  is  very  common,'  and  its  occurrence  seems  eape- 
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cially  refated  to  the  presence  of  inflammatory  changes 
about  the  chiasma  (Gowers) ;  aod  eveu  the  neuritia  occur- 
rJDg  ia  cases  of  cerebral  tumor  seems  often  to  be  cauHed 
by  secondary  meningilia  set  up  by  the  growth-'  In  the 
form  of  meningitis  in  young  children,  named  by  Drs. 
Gee  and  Barlow  "posterior  basic,"  optic  neuritis  is  infre- 
quent, though  the  patients  often  live  some  little  time. 
When  patients  recover  from  meningitis,  the  neuritis  may 
pass  into  atrophy  and  cause  amaurosis ;  such  cases  are  well 
known  to  ophthalmic  surgeons  ;  it  is  probable  that  some  of 
them  may  be  instances  of  recovery  from  tubercular  meuin- 
gitis.  In  rare  cases  papillitis  occurs  with  severe  head 
symptoms,  ending  in  death,  but  without  macroscopic 
changes  in  the  brain  or  membranes.  Microscopical  changes  - 
in  tbe  brain  substance,  justifying  the  term  cerebritia,  have 
been  found  in  one  such  case  by  Dr.  Sutton,  and  in  another 
by  Dr.  Stephen  Mackenzie."  It  must  not  be  forgotten  that 
optic  neuritia  may  be  caused  by  various  altered  conditions 
of  the  blood  ;  and  that  it  is  occasionally  seen  without  any 
evidence  either   of  central  nervous   disease    or  of  blood 

Hydrocephalus  rarely  causes  papillitis,  but  often  at  a 
late  stage  causes  atrophy  of  the  optic  nerves  from  the  pres- 
sure of  the  distended  third  ventricle  on  the  chiasma.  Dr. 
Barlow  informs  me  that  he  has  several  times  seen  a  very 
gross  form  of  choroiditis  ending  in  immense  patches  of 
atrophy ;  I  have  recorded  one  such  case,  and  seen  others. 

The  diseases  moat  commonly  c&asing  atrophy  not  preceded 
bypapilUlis  are  the  chronic  progressive  diseases  of  the  spinal 
cord,  especially  locomotor  atasy.  The  atrophy  in  these 
cases  ia  alowly  progressive,  double,  though  seldom  begin- 
ning at  the  same  time  in  both  eyes,  and  it  always  ends  in 
idnegB,  although  sometimes  not  until  after  many  years. 
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Bimilar  atrophy  sometimes  occun  in  ihe  early  stages  of 
g^ueral  fiaralyaU  of  the  inaane,  but  chiefly  in  casea  compli- 
caLei]  by  marked  ataxic  symptoms.  It  is  also,  but  moch 
rely,  seen  in  lateral  and  in  insular  ecleroeie.  In 
the  latter,  amblyopia  with  slight  neurotic  changes  ia  occa- 
lally  seen,  and  sight  may  improve  or  almcet  recover 
aft«r  having  been  defective  fur  some  time.  In  cases  of 
homonymous  lateral  hemianopia  we  find  that  somettmes 
the  blind  half  of  the  Geld  is  separated  from  the  seeing  half 
by  a  straight  line  which  passes  through  the  fixation  point 
(Fig,  94 J,  whilst  more  commonly  this  dividing  line  deviates 
toward  the  bliud  half  iu  the  central  part  of  the  field,  thus 
leaving  a  small  central  area  of  perfect  vision.  Perrier  has 
suggested  that  in  the  former  cases  the  lesion  is  probably 
situated  in  the  tract,  and  that  in  the  latter  it  lies  in  some 
part  of  the  cortical  visual  centre. 

Blotor  disorders  of  the  eyes. — 8ome  of  the  commoner 
causes  of  ocular  palsy  have  been  already  given.  It  may  be 
mentioned  here  that  basic  meningitis  often  causes  paralysis 
of  one  or  more  of  the  oculnr  nerves,  M'ith  squinting  (and 
double  vision  if  the  pnlieiu  be  conscious),  aud  further,  that 
the  palsy  in  such  cases  often  varies,  or  appears  to  vary, 
from  day  to  day. 

LiKJoraotor  ataxy  and  general  paralysis  of  the  insane  are 
Bometiniea  preceded  by  paralyeis  (usually,  but  not  always, 
temporary)  of  one  or  more  of  the  eye  muscles,  causing 
diplopia;  and  there  may  fur  years  be  nothing  else  to  at- 
tract attention.  The  same  diseases  may  also  be  ushered  in 
by  internal  ocular  paralysis.  The  most  frequent  variety  is 
loss  of  the  reflex  actiun  of  the  pupils  to  sensory  atimula^on 
of  the  skin  and  to  light,  whilst  their  associated  action  re- 
mains, "reflex  iridoplegia;"  when  shaded  and  lighted  they 
remain  absolutely  motionless,  but  they  dilate  when  accom- 
modation is  relaxed  and  contract  when  it  is  in  action  (p. 
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37)  ("Argyll  Robertaon  aymptom  ").'  This  phei 
IB  often,  though  by  nu  meana  always,  associated  with  a  cou- 
tracted  state  of  the  pupils,  and  heuce  the  term  "spinal 
myoaia  "  is  often,  but  incorrectly,  used.  This  reflex  paraly- 
eia  of  the  iris  is  one  of  the  most  valuable  of  the  early  aigna 
of  locomotor  ataxy.  We  do  not,  however,  yet  know  how 
often  it  may  occur  in  healthy  persons  or  without  eventual 
spinal  disease;  it  certainly  has  comparatively  little  signifi- 
cance in  old  persona.  Recent  observations  show  that,  at 
least  in  general  paralysis  of  the  luaane,  loss  of  reflex  dila- 
tation to  sensory  stimulation  of  the  skin  (p.  37)  is  probably 
the  earliest  pupillary  change.'  The  complementary  symp- 
tom, loss  of  aasociatetl,  with  retained  reflex,  action  of  the 
pupila  baa  not  been  fully  studied.  Any  of  the  other  inter- 
nal paralyses  may  also  in  certain  cases  occur  as  precursors 
of  ataxy.  Paralysis  of  one  third  nerve  coming  on  with 
hemiplegia  of  the  opposite  side  may.  but  does  not  neces- 
sarily, indicate  disease  of  the  crus  cerebri  on  the  side  of  the 
palsied  third  nerve.'  Ophthalmoplegia  externa  haa  been 
already  mentioned ;  it  may  here  be  added  that  cases  occur 
in  which  thia  condition  appears  to  be  "functional"  in 
which  at  any  rate  the  symptonas  come  on  quickly  and  pass 
ofl!"  completely,  recurring  perhaps  at  a  later  period  ;  of  these 
eases,  I  have  seen  several  in  young  adults. 

Double  ophthalmoplegia  externa  is  the  extreme  type  of 
a  large  and  important  class  of  ocular  palsies,  to  which  much 
attention  Las  been  given  recently,  characterized  by  the 
paralysis  of  certain  movements  (usually  associated  move- 
ments of  the  two  eyes)  not  of  the  muscles  supplied  by  a 
certain  nerve.  There  may  be — e.  g.,  loss  of  power  of  both 
eyes  to  look  upward  (both  superior  recti)  or  loss  of  power 
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tolocAtothe  right(K.flxterDalandL.uit«riial rectus):  *^^ 
yet  in  the  latt«r  csae  the  L.  iDternal  rectus  if  differently  asso- 
ciated, as  with  the  U.  ioternal  during  convergence,  may  act 
perfectly  well.  Such  associated  paralyses  are  explained  by 
lesitiaa  (^usually  sclerotic,  occasionally  tumor)  afiecting  the 
centres  for  certain  combined  movements,  which  are  more  cen- 
tral anatomically,  and  higher  physiologically  than  the  centres 
of  origin  of  the  nerve-trunks.  Cases  of  paralysis  of  both  third 
or  both  sixth  nerves,  and  also  of  complete  ophthalmoplegia 
are  sometimes  due  to  symmetrical  coarse  disease  (syphilitic 
gummata,  for  inatancel  of  the  affected  nerve-trunks.  The 
symptoms  in  all  the  cases  referred  to  in  this  paragraph  may 
Ite  temporary  or  permanent,  acute  or  chronic,  and  caused 
by  various  tine  or  coarse  anatomical  changes  ;  and  they  are 
freijuenily  associated  with  other  and  graver  nervous  symp- 
toms. It  is  of  great  importance  in  cases  of  multiple  and 
associated  ocular  paralysis  to  make  out,  if  we  can,  whether 
the  symptoms  point  to  peripheral  disease  (disease  uf  nerve- 
trunks),  or  to  disease  of  the  nuclei  of  origin  of  the  nerves, 
or  to  lesion  of  the  centres  for  certain  movements. 

luBiilar  (disseminated)  sclerosis  is  ot^n  accompanied  by 
nystagmus,  characterized  by  irregularity,  both  of  the  am- 
plitude and  rapidity  of  the  movements. 

There  appears  to  be  an  intimate  relation  between  the 
occurrence  of  ConvuUioiu  and  the  formation  of  lamellar 
cataract,  this  form  of  cataract  beiug  scarcely  ever  seen, 
except  in  those  who  have  had  fits  in  infancy.  A  very 
striking  deformity  of  the  permanent  teeth  is  also  nearly 
always  present,  depending  upon  an  abruptly  limited  defi- 
ciency, or  absence,  of  the  enamel  on  the  part  furthest  from 
thegum  (Fig.  164,7).  The  teeth  atfected  are  the  first  molars, 
incisors,  and  canines,  of  the  permanent  set.  The  dental 
changes  are  quite  different  from  those  which  are  pathogiiio- 
nic  of  inherited  syphilis,  although  mixed  forms  are  some- 
times  seen.     The  relation  between  the  convulsions,  the 
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cataract,  and  the  defective  dental  enamel  has  Dot  been  eat- 
isfactorily  explained.  Mr.  Hutchinson  has  collected  many 
facte  in  favor  of  the  belief  that  the  dental  defect  is  due  to 
stomatitis  interfering  with  the  calcificatioa  of  the  enamel 
before  the  eruption  of  the  teeth,  and  that  mercury  is  the 
commonest  cause  of  this  stomatitis.  On  this  hypothesis  the 
coincidence  of  the  dental  defect  and  the  cataract  is  due  to 
mercury  having  been  usually  prescribed  for  the  infantile 
convulsions  from  which  these  cataractous  children  suffer. 
It  seems,  however,  reasonable  to  suppose  that  the  defect  of 
the  crystalline  lens  and  of  the  enamel,  both  of  them  epi- 
thelial structures,  may  be  caused  by  some  common  influ- 
ence;  although  the  facts  that  the  peculiar  teeth  are  oflen 
seen  without  the  cataract,  and  the  cataract  occasionally 
seen  with  perfect  teeth,  appear  to  weaken  this  view.* 

Hysterical  eye  symptoms  (aee  pp.  265,  267). 

C.  Oases  in  which  the  eye  shares  in  a  local  process  aifect 
ing  the  neighboring  parts. 

In  herpes  zoster  uf  the  first  division  of  the  fifth  nerve 
the  eye  participates.  When  only  the  supra-orbital  or 
supra-trochlear  branches  are  attacked  the  eyeball  usually 
escapes,  or  is  only  superficially  congested.  But  if  the 
eruption  occur  on  the  parts  supplied  by  the  nasal  branch 
(i.  e.,  if  the  spots  extend  down  to  the  tip  of  the  nose) 
there  is  usually  inflammation  of  the  proper  tissues  of  the 
eyeball  (ulceration  or  infiltration  of  cornea,  and  iritis)  ; 
for  the  sensitive  nerves  of  the  cornea,  iris,  and  choroid  are 
derived,  through  the  long  root  of  the  ophthalmic  ganglion, 
from  the  nasal  branch.  Occasionally  the  eye  suffers,  how- 
ever, when  the  nasal  branch  escapes.  The  pain  and  swell- 
ing of  the  herpetic  region  are  often  so  great  that  the 
attack   gets  the  name  of    "erysipelas."      In    rare   cases 
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atropliy  of  the  optic  nerve,  ami  paralysis  of  the  tbird  and 
other  oeigliboriug  nerves,  occur  with  the  herpes,' 

In  paralysis  of  the  first  division  of  the  fifth  ihe  cornea 
and  coDJunctivB  are  aiitesthelic  ;  the  cornea  maj  be  touched 
or  rubbeil  without  the  patient  feeliog  at  all.  In  manj 
cases  ulceratiiin  uf  the  cornea,  usually  imcuDtrolJable  aod 
destructive  in  character,  takes  place.  It  is  doubtful  whether 
this  is  due  directly  to  paralysis  or  irntatioD  of  trophic 
fibres  runoing  in  the  trunk  of  the  fifth,  or  indirectly  to  the 
ausratbesia.'  Id  regard  to  the  latter,  it  is  certain  that  the 
loss  of  feeling  (1)  allows  injuries  and  irritations  to  occor 
unperceived,  and  (2),  by  removing  the  reflex  effect  of  the 
sensory  nerves  on  the  calibre  of  the  bloodvessels,  permits 
inflammation  to  go  uncontrolled. 

la  paralysis  of  the  facial  nerve  the  eyelids  cannot  be 
shut,  and  the  cornea  remains  more  or  less  exposed.  When 
a  strong  eftbrt  is  made  to  close  the  lids  the  eyeball  rolls 
Upward  beneath  the  upper  lid.  Epiphora  is  a  oommoD 
result  of  facial  palsy.  Severe  ulceration  of  the  cornea 
may  result  from  the  exposure. 

Paralysis  of  the  cervical  sympathetic  causes  some  nar- 
rowing of  the  palpebral  fissure  Irora  slight  drooping  of  the 
Upper  lid,  appareut  recession  of  the  eye  into  the  orbit,  and 
more  or  less  myosis  I'roui  paralysis  of  the  dilator  of  the 
_pupil  f  p.  364).  No  changes  are  observed  in  the  calibre  of 
the  bloodvessels  of  the  eye,  or  in  the  secretion  of  tears. 
The  pupil  is  said  to  be  less  contracted  after  division  of  the 
syinpatbetic  trunk  than  when  the  trunk  of  the  fifth  (and 
with  it  the  ocu I o-sym pathetic  fibres)  is  cut,  and  knowledge 
of  this  may  be  now  and  then  useful  in  diagnosis  (c/.  p.  362). 

In  exophthalmic  goitre  (Graves's  disease)  the  eyeballs 
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are  too  promineat,  and  the  protrusion  ia  almost  invariably 
bilateral,  though  not  unfrequently  greater  on  the  right 
aide.  It  is  oAen  apparently  increased  In  slight  cases  by 
aD  involuntary  elevation  of  the  upper  lids  when  looking 
forward,  and  by  the  lids  not  following  the  cornea,  as  they 
should  do,  when  the  patient  looks  down. 

In  severe  cases  the  proptosis  may  be  so  great  as  to  pre- 
vent full  closure  of  the  lids,  and  in  these,  dangerous  ulcer- 
ation of  the  cornea  is  to  be  feared.  lu  such  cases  it  is 
beneficial  to  shorten  the  palpebral  iisaure  by  uniting  the 
borders  of  the  lids  at  the  outer  canthus,  or  even  to  unite 
the  lids  in  their  whole  length  (p.  376).  No  changes  are 
present  in  the  fundus,  excepting  sometimes  dilatation  of 
arteries  and  spontaneous  arterial  pulsation.  The  seat  of 
the  lesion  cauaiog  this  peculiar  malady  is  not  yet  known. 
It  has  been  generally  supposed  to  be  due  to  some  morbid 
condition  of  the  sympathetic,  but  recent  speculations  point 
to  a  localized  central  lesion,  probably  in  the  medulla 
oblongata,  as  being  more  likely.' 

Erysipelas  of  the  face  sometimes  invades  the  deep  tissues 
of  the  orbit  and  causes  blindness  by  affecting  the  optic 
nerve  and  retina;  on  recovery  the  eye  is  found  to  be  blind 
and  the  ophthalmoscope  shows  either  simple  atrophy  of  the 
disk,  or  signs  of  past  retinitis  also.  Other  forms  of  orbital 
cellulitis  may  lead  to  the  same  result,     (See  pp.  307, 308.) 

jTote  on  the  teeth  in  inherited  syphilis,  with  deacriplion 
of  Fiff.  164.  None  of  ihefird  gel  of  teeth  are  character- 
istically altered,  though  the  incisors  frequently  decay  early. 

In  the  permanent  set  only  two  teeth,  the  central  upper 
incisors,  are  to  be  relied  upon  ;  but  the  other  incisors,  both 
upper  and  lower,  and  the  first  molars,  are  often  deformed 
from  the  same  cause.    The  characteristic  change  in  the 
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upper  central  incisura  appears  to  depend  upoo  defective 
formation  of  the  central  lobe  of  the  tooth  (Fig.  164,  2,  5, 
and  6).  Soon  after  the  eruption  of  the  tooth  this  lobe 
wears  away,  leaving  at  the  centre  of  the  cutting  edge  a 
vertical  notch  ^No.  1).  If  the  cause  have  acted  so  in- 
tensely aa  entirely  to  prevent  the  development  of  the 
central  lobe,  we  find,  instead  of  the  notch,  a  narrowing 
and  thinning  of  the  cutting  edge  in  comparieon  with  the 
crown,  and  this,  according  to  its  degree,  produces  a  re- 
aerublance  to  a  serew-driver,  or  to  a.  peg  (Nob.  3  and  4), 
The  teeth  are  also  usually  too  small  in  every  dimension,  so 
that  the  incisors  arc  often  separated  from  one  another  hy 
considerable  spaces.  In  extreme  cases  all  the  incisors  are 
peggy  and  much  dwarfed.  The  changes  are  usually  sym- 
metricat,  hut  No.  5  shows  one  tooth  typically  deformed  and 
the  other  normal. 

Fig.  164  (No  7)  shows  in  an  extreme  degree  the  changes 
due  to  absence  of  enamel  from  the  permanent,  teeth 
("mercurial,"  "  stomatitic,"  "strumous,"  and  "rickety" 
teeth).  The  change  occurs  in  lines  running  horizontally 
across  the  whole  set  of  permanent  incisors  and  canines. 
When  slight  it  affects  only  the  part  near  the  edge,  the 
enamel  beginning  as  a  sudden  terrace  or  step,  a  little  dis- 
tance from  the  edge ;  in  had  eases  several  such  "  terraces" 
are  present,  and  the  whole  tooth  is  rough,  pitted,  and  dis- 
colored. The  Grst  permanent  molars  show  a  corresponding 
change  on  the  grinding  surface.  It  is  this  imperfection 
that  is  found  present  in  nearly  all  cases  of  lamellar  cata- 
ract (p.  4-38),  though  the  dental  condition  is  common 
enough  in  persona  without  that  or  any  other  form  of 
cataract. 
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Primnrg  S/irinkivg   vf   the    CorijuiicHva   {Pemphiffug    oj  C 
jimcfiiNz),  a  Teri^  peculinr  and  rather  rare  dlsaaie,  in  which, i 
Ibe  phenomena  of  chronic   inflamtnaiion,  Lhe  whole  conJuM 
elnwly  atrophia  and  contracts  owing  to  the  formaUon  in  itol  a 
tricUl   tissue.      During  the   earlier  stages  the  thickening  tf'3| 
tarsus   and   the   congestion   with  scarring  of  tbe  pulpebnl  II 
Junctiva  have  enmetimes  led  to  the  disease  being  miilakea^ 
trachoma;  the  two  maladies  are,  however,  quite  dielincL    Pina~ 
the  wbule  conjunctival  sac  disappears,  and  the  free  bordera  of  (| 
lids,  flied  closely  to  the  globe,  are  directly  coniinuona  with  Q 
cornea,  which,  irritated  and  dried  by  exposure  and  war 
tiun,  becomes  opaque  and  covered  by  crusts  ("Xerusia"). 
treatment  seems  of  any  use. 

In  some  of  the  cases  there  has  been  a  history  of  general  f 
phigus  and  reason  to  believe  that  the  disease  of  the  conjiir 
resulted  from  a  moditled  form  of  pempbigiia  eruption.     Since 
publication  of  the  paper  on  this  disease  by  Mr.  Lang,  and  tbed 
by  Mesara.  Critchett  and  Juler,  in  vol.  vi.  of  the  Ophthalmologici 
Society's   Transactions,   I   have  seen  an  eianiple  in  which  t' 
ocular  condition  accompanied  a  severe  outbreak  of  general  p 
pbigus. 


N^ 


J- 


u  i 


II 


i 


APPENDIX. 


FORMUL-E,  ETC. 

SiLTEIt: 

Solid  Niirale  of  Silver  [il.P.  188S] : 
Nitrate  of  Silver  1, 
Nitrate  of  Potash  2. 
Fiieed   together   and   run   into  moulds   to  form  short,  pointed 
ilicb. 

Uied  Cor  granular  lids  and  purulent  ophtbalaita. 
The  Etrenglh  above  given  is  known  as  No.  1,  and  is  tliat  which 
I  generally  use  ;  three  weaker  furma  are  made,  known  a;  Nos.  2, 
3,  and  4,  containing  respectively  3,  Z\,  and  4  parts  of  nitrate  of 


.e  of  Bi 


Pure  nitra 


le  used  tu  the  eonjunctiv 


2.  Solutiona  of  Nitrate  of  Silver  : 

(1)  Nitrate  of  Silver  trr.  n  orii, 
Distilled  Water  3j. 
Used  by  tbe  surgeon  for  purulent  ophthalmia,  granular  lids,  and 
I  chronic  conjunctivitis,  and  some  cases  of  ulcer  of  the  cornea. 

B.  (2)  Nitrala  of  Silver  et.  j  or  ij, 

I  Distilled  Water  gj. 

I  Used  by  the  patient  in  various  forms  of  opbttialniia ;  only  a  few 

drops  to  be  used  at  a  time,  and  not  more  than  three  times  a  day. 

All  solutions  of  nitrate  of  silver  should  be  kept  either  in  a  deep 
blue  bottle,  or  in  a  dark  place. 

1  SnLPHATl   OF   COPPEB  : 

i  4.  A  crystal  of  Pure  Sulphate  of  Copper,  stnoothly  pointed, 

may  be  used  for  touching  granular  lids  of  old  standing. 
L  6.  Lapis  Divinve : 

I  Sulphate  of  Copper  1, 

I  f    ■ 

L 


iulphat 
Nitrate  of  Potash  1 
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Fu^ed  tngeLher,  and  cu 
The  preparation  is  run  in 
kept  in  a  stoppered  bottle. 

Largeij  used  for  thi 
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6.  Solutions  of  B 
^j  of  dialilled 


ilpba 


chro 


ivitis. 


1  of  copper  or  uf  Lapis  Divinua,  gr.  j  in 
also   very  uaeful   for   many  forms  of 


Lead  Lotion; 

7.  Liquor  Plumbi  SubaceUtia  {'. 

Dialilled  Water  Oj. 
(1  in  160.) 

Used  in  chronic  coDJunctivitiB  uAen  the  a 
inflammation  of  the  eyelids  and  lacbrymal  si 
Spibit  Lotion  ; 


Uaed  HI  an  CTRporating  lotio 

of  the  wound  after  operations  oi 

0.  Lead  and  Spirit  Loiion  : 


I  to  allay  or  preve 
the  eyelids. 


Used  in  the  same  cHsas  when  there  is  no  fear  that  the  cornea  i 
abraded  or  ulcerated.     A  belter  an  Li  phlogistic  than  spirit  alone. 


10.  Since  the  publication  of  Sattler'a  experim«nti  on  antiaep- 
tics  in  1883,  woali  tioluiioiui  of  Ferchiortde  of  Mereury  have  come 
largely  into  use  for  cleansing  the  conjuncliva,  eyelids,  eli;.,  before, 
during,  and  afler  operations,  tfaia  salt  being,  according  lo  that 
author,  the  best  available  germicide.  A  solution  of  t  grain  in 
6000  of  water  [common  or  distilled)  (=  gr.  J  in  fl.  |xij)  may  b« 
freely  used  for  the  wbove  purposes,  and  a  stronger  one  (1  to  2500) 
(^  gr.  j  in  S.  §  vj)  Hs  a  lotion  for  catarrhal  ophthklmla,  etc.  8od)« 
surgei>na  uae  much  Blnmger  soluLions. 

The  Moorfleld'B  Vhurmacopieia  liaa  a  lotion  containing  I  grain 
infl.  gviij.orlinSSOO. 

The  offleinal  solution  (iiij.  bydrarg,  pereblor.)  contains  chloride 
1  alfU),  and  is  decumposed  and  rendared  ainioit  itiert 


'^ 


I 


if  diluted  with  cuminoo.uKtond  <.f  distilled,  WHter  ; 
of  tbe  perchluride  aluiie  id  cummuii  or  distilloii  w 
(Hsrtindale's  Extra  Pharmacopieiu  ) 

11.  Calomel  Povider 

Uaed  Tor  dusting  on  the  cornea  in  lome  cases  of  u 
]b  flloked  into  Ihs  eye  from  a  dry  camsl-hnir  brush. 

12.  Fellow  Oxide  of  Mercury  ["FtUoia  Oi/Um, 
sieteher'3  Ointment"): 


(1  i.  20.) 

13.  Weaker  preparations,  containing  gr.  viij  or  lejs  of  the 
Yellow  Oside  to  gj  (1  in  60  or  less),  are  often  belter  borne. 

Used  in  many  casea  uf  corneal  ulceration  and  recent  corneal 
uebulEe,  a  morsel  as  large  as  a  bempseed  being  inserted  within  the 
lower  lid  by  rneans  of  a  small  bniab,  once  or  twice  a  day.  It  i« 
also  suitable  for  ophthalmia  tarsi. 

In  Some  of  the  Continental  eye  hospitals,  where  it  ie  the  oustom 
for  this  remedy,  amongst  oiheia,  to  be  applied  by  the  surgeon 
himself,  stronger  preparations  are  used. 


14.     Teltou!  Ointment  viilh  Atropine  : 

Yellow  Oxide  of  Mercury  gr.  \ 


15.     Red  Oxide  of  Mercury  : 


TTsad  for  ophlbalmia  tarai,  etc.  Was  forinerlj  used  for  corneal 
ulcers  and  nebulae;  but  the  yellow  oxide,  which  being  made  by 
precipitation  is  not  crystalline,  is  now  generally  preferred,  because 
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16.  Nitrale  of  Mercurt/  {Citi-ine  Ointment); 
m  Hydrargjri  Nitratia  ( 
T  Praparad  Lard  jvij. 


17,     lodofin-m  .- 
lodofonn  maj  be  used  e 
I   BiHde  with  vaieline. 


Iftuf.  lodoformi  {B.  P.  18S5): 
Iodoform  gr.  ilviii, 
Benzoated  Lard  ^j. 

18.     lodol,  which  is  odorless,  ma;  be  uaod  in  the  Bame  wajr. 
The  precipitated  iodoform  (impalpable  [>owder)  ehould  be  uaei 
ia  preference  to  the  ordinary,  or  crjtttalline,  form,  for  the  eje. 

SuLPtfATB  OF  Zinc; 


If  there  is  a  deposit,  add  of  DilutB  Hydrociil 
Acid,  just  eoougb  to  make  a  clear  solution. 

21.     Chtbride  of  Zint  Paste  (Cousiic)  .- 


k 


11)  Chloride  of  Zinc 
Wheat  Flour  2,  } 
"Wfttar,  enough  tt 
Hoipital). 


mtike  a  thick  pMLe  (tit,  Thomas's 
to  deliqueece,  add  a 


(2)  Allow  solid  Chloride  of  Zin 

little  glycerine,  and  make  mw  ■  |iiuih  wim 
powdered  Sanguinuria.  The  glycerine  prevents 
hardening  on  keeping  (St,  Thomas's  Hospital). 

(8)  Chloride  of  Zinc  480  gmini  (8), 
Wheat  Flour  180  grains  (3), 

Water,  or  Liquor  OpiiSedativus,  fl.  Sj  (S)  {Mid- 
dlesex and  14oorflelds  Ophthalmic  HtiepilHls). 
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(4)  Chloride  of  Zinc  1, 

Frflslilj;  burned  PlaaWr  nf  Paris  2. 
Made   ititi)   a   paste    with  a.  few  dmps   of  f 
Druitt'B  Varfe  Mecum,  9th  ed.) 


"Wheat  Flour  2, 

Water  enuugh  to  make  a  stiff  paste,  which  is  made 
JDh)  caustic  points.     (Squire,  13th  ed.) 

It  would  teem  from  the  above  that  the  exact  compnsitioa  of  the 
poite  a  not  of  much  importance.'  It  would  be  desirable  to  have 
the  point  settled. 

22.  A  Btick  of  pure  crjetaliine  alum'  forms  a  iwy  useful 
application  for  mild,  or  long-itanding,  cases  of  granular  oon- 
jUDCtiTa,  and  for  many  forms  of  chronic  palpebral  ooDJuDctivitis, 
It  may  be  used  by  the  patient  himself  without  the  slightest  risk. 

23.  Lotion: 


The  above  lotions  are  in  common  use  in  the  milder  forms  of 
acute  and  chronic  ophthalmia.  The  chloride  of  zinc  occasionally 
irrilaies ;  it  is  specially  used  in  purulent  and  severe  catarrhal  oph- 
thalmia instead  of  the  weak  nitrate  of  silver  lotions.  The  strong 
nlum  lotion  is  often  used  in  the  same  cases.  The  alum  and  sul- 
phate of  Kinc  lotions  may  he  used  unsparingly  to  the  conjunctiva; 
the  chloride  even  in  severe  cases,  not  more  than  six  times  a  day. 


Oil 


IT  Soda 


ITsed  for  softening  the  crusts  in  severe  ophthalmia  tarsi.  A 
small  quantity  of  the  lotion,  diluted  with  its  own  bulk  of  hot 
water,  to  be  used  fur  soaking  the  edges  of  the  eyelids  for  ten  or 
fifteen  minutes  night  and  morning. 

■  Su  rsr  u  T  know,  Mr.  Manlniliile  la  <\k  ■>nly  UmAm  chcmlil  wbo  ki.<i?tia  Ibti 


r    . 
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Tar  and  Soda  ; 

ii5.  Carbonate  of  Soda  gias, 

Liquor  Corbonia  Detergeoa  3J  to  ^ss, 
Water  to  Oj. 

Uaed  in  the  same  caaea  as  the  l&at. 

26.  Biborate  of  Soda  gr.  i  to  11, 
Water  ^j. 

Used  JQ  the  same  cases  as  the  last. 
QtmfiMB  Lotion  : 

27.  Sulphate  of  Quinine  gr.  iiij, 
Acid,  Sulph.  dil.  (B.  P.),  juat  enough  to  dissolye, 
Wat«r  gj. 

Uaed  in  diphtheritic  ophthalmia. 
BoBACic  Acid  Lotion  ; 

28.  Boracic  Acid  4, 
Water  100  by  weight. 

Used  as  an  antleeptic  before  and  aft«r  operations  on  the  eyeball, 
and  in  the  treatment  of  tuppurating  uleera  of  the  cornea. 

Boracic  acid  in  very  fine  powder  may  be  uaed  for  dusting  on  lo 
the  cornea  in  cases  of  severe  sMppurating  ulcer;  it  cauaea  aearcely 
any  pain  and  may  be  applied  as  often  aa  three  times  a,  day  (p. 
134).  The  crystals  are  difficult  to  powder  finely,  but  an  almoat  in- 
palpable  amorphouB  powder,  obtained  by  preventing  regular  cryC' 
lallization,  can  be  had. 

Mr.  Martiudale  h&s  made  for  me  some  aoluble  styles  contsining 
about  60  per  cent,  of  boracic  acid  for  use  in  cases  of  lachrymal  ob- 
alruolion  with  much  secretion  of  mucus  (p.  108). 

BoBicic  Acid  Ointment  (B.P.  188S) : 

Boric  Acid  68  gr.  to  gj  of  Paraffin, 
Carbolic  Aoid  Lotion  : 

29.  A.b9olute  Fbenol  6, 
Water  by  weigbt  100. 

Uaed  in  purulent  ophthalmia.  It  fs  important  to  use  absolutely 
pure  carbolic  acid  for  the  conjanctiva.  Severe  irritation  ofteii  tbU 
Iowa  if  any  other  varieties  are  employed. 

Lotion  of  galicylK  acid  is  to  irritating  to  tbe  surface  Of  the  qre 
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tbat  it  can  leldom  be  used.    The  same  objection  applies  tniaticylic 
wool  used  for  dreasing  ihe  eye  after  operations. 

30.    COCAINB. 

Cocaine  was  brought  into  clinical  use  in  September,  18S4,  at 
Vienna,  and  in  London  and  eleiwbere  early  in  October. 

A  two  per  cent,  solution  of  a  salt  of  cocaine  dropped  Into  ths 
conjunctiyal  aac  causes  smarting  for  about  half  a  minute,  followed 
by  numbness,  rising  to  complete  aneestbesia  of  ocular  conjunctiva 
and  cornea  in  about  two  to  five  minutes  ;  in  three  to  five  minutea 
after  the  maximum  is  reached,  feeling  1 
numbness  continues  for  about  twenty 
feeling  of  coldness,  as  sensation  is  returning.  Cocaine  also  causes 
widening  of  the  palpebral  fissure  by  retraction  of  the  upper  and 
tower  lida,  whitening  of  eyebHll  from  contraction  of  bloodveflfels, 
mydriasis,  very  alight  weakness  of  Ace,  and  perhaps  towering  of 
the  eye  lenaion.  These  aflecta  last  about  half  an  hour,  except  thi 
mydriaais,  which  romaina  in  some  degree  about  twenty-four  hoiin. 
The  pupil  dilated  by  cocaine  remains  active  to  light  and  Ace. ;  if 
atropine  be  added  the  pupil  becomes  larger  than  from  either  drug 
singly.  Eserine  quiclily  and  fully  overcomes  the  efiectof  cocaine. 
Ace.  in  completely  paralyzed  for  a.  very  short  time  if  cocaine  be 
used  every  few  minutes  for  about  an  hour.  These  efiects  of  cocair.e 
(except  the  last)  are  explicable  on  the  aupposition  that  it  causes 
spasm  of  the  sympathetic  nerve-fibres  to  the  eyelids,  iris,  and  super- 
ficial bloodvessels  ;  whether  a  aimilnr  contraction  of  the  arteries  of 
the  ciliary  muscle,  brought  about  by  the  repeated  use  of  the  drug, 
explains  the  fieeting  paralysis  of  Ace.  is  open  to  question.  Cocaine 
has  no  aaccrtalnahle  action  on  the  veaaele  of  the  retina  and  choroid. 

In  ophthalmology  cocaine  is  used  chiefly  for  anEeathesia  before 
operaliona  on  the  eyeball,  and  painful  applications  to  the  palpebral 
conjunctiva.  Por  the  former,  a  freshly  made  two  per  cent,  solu- 
tion of  perfectly  pure  hydrochlorale  of  cocaine  in  freahly  boiled 
distilled  water  is  the  safest  preparation  ;  but  gelatine  disks  of  tho 
pure  salt,  if  free  from  hygroscopic  tendency,  may  he  safely  used. 
Solutions  in  oil  or  vaseline  are  uncleanly  and  not  suitable  fur  sur- 
gical purposes.  Watery  solutions  of  cocaine  should  be  used  quite 
fresh;  even  if  made  with  boracic  acid  or  camphor  water  they 
often,  if  hepl,  grow  fungi,  and  are  then  unsafe.  Bichloride  of 
mercury  in  sufficient  quantity  to  prevent  growth,  sometimes,  in 
conjunction   with    cocaine,   causes    considerable   hadness  of  the 
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cornea.  Even  oocaina  alone,  it  too  freely  used,  causes  Jiynsss, 
loosening,  and  even  aeparation  of  tha  corneal  epithelium  ;  not  more 
than  three  applications  need  be  made,  within  five  minutee,  before 
operations  for  cataract,  etc.  For  deadening  granular  lids,  or 
similar  conditlooE,  a  much  stronger  solution  must  be  painted  over 
the  aflected  surface  (I  use  a  20  per  cent,  solution  or  the  solid  salt]. 
For  small  tumors  about  the  lid,  etc.,  a  4  per  cent,  solution  is  in- 
jected in  different  directions  at  the  base  of  the  growth, 
Lauell,^:  Cocain,£  (B.P,  18S5)  ^^gr.  in  each. 

If  the  eye  be  congested  or  inQamed  cocaine  acts  much  leas  per- 
fectly on  the  Conjunctiva ;  but  it  acta  as  well  upon  an  ulcerated  is 
upon  a  healthy  cornea.  As  the  cocaine  takes  effect  only  on  the 
part  which  it  touches,  the  solution  must  be  made  to  flow  all  over 
the  cornea  and  conjunctiva;  end  as  it  penetrates  little,  if  at  all,  it 
must  be  injected  under  the  conjunctiva  if  we  wish  to  render  the 
later  (tenotomy)  stage  of  a  squint  operation  painless,  or  to  exciee  Iha 
eyeball  under  its  influence.  Cocaine  as  ordinarily  used  does  not 
seem  to  aflfect  the  sensibility  of  the  iris,  at  any  rate  no  such  action 
has  been  proved  ;  injection  into  the  anterior  chamber  for  this  pur- 
pose is  not  practicable  even  if  safe. 

Cocaine  is  used  in  acute  iritis  in  conjunction  with  atropine,  with 
the  idea  that  it  will  assist  the  anodyne  and  mydriatic  effects  of  the 
latter.  My  own  experience  dosa  not  enable  me  to  speak  strongly 
on  this  point. 

For  producing  rapid  but  brief  paralysis  of  Ace.  [in  ametropia] 
a  solution  containing  2  per  cent,  of  cocaine  and  2  per  cent,  if 
homatropine  is  recommended  by  Mr.  Lang,  and  is  cunvenient  in 
suitable  cases;  the  maximum  eflect  is  gained  in  from  20  to  60 
minutes,  but  soon  begins  to  decline, 

FaintnesE  and  other  signs  of  nervous  depression  have  been  re- 
ported as  due  to  cocaine,  even  when  used  to  the  eye  alone.  1  be- 
lieve that  these  symptumi  are  generally  due  to  reaction  after  the 
mental  strain  attending  an  operation,  of  which  the  patient  is  con- 
scious ;  for  before  cocaine  was  used  we  were  familiar  with  the  oc- 
currence of  faintneas  and  vomiting  from  time  to  time  when  ey« 
operations  had  to  be  undergone  without  an»siheaia. 


31. 


ica  AND  Mtoticb  : 
(1)  Sirony  Atropine  Drops; 
Liquor  Atropine  Sulpbat 
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Used  in  cases  where  the  rapid  and  full  local  action  of  the  drug 
»  raqiiired.  For  many  purposes  atropine  drops  may  be  used  con- 
siderably weaker  than  the  above.  Atropine  (a  single  drop,  of  2 
grains  to  ^j.  '"'  about  0.5  per  cent.)  begins  to  dilate  the  pupil  in 
about  fifteen  minutes,  and  to  paralyze  the  accommodation  a  few 
minutafl  later;  it  produces  wida  dilatation  of  the  pupil  (8  toSmoi.) 
in  30  to  40  minutes,  and  full  paralysis  of  accommodation  in  about 
2  hours.  Both  remain  at  their  height  for  24  hours,  and  the  effect 
does  not  pass  off  entirely  till  from  3  to  7  days,  the  acoiinimodation 
recovering  rather  sooner  than  the  pupil.  If  stronger  solutions  be 
need  several  times,  the  action  continues  ionger.  The  effects  of 
■tropine  are  only  very  temporarily  and  imperfectly  overcome  by 
eEerine.  Atropine  slightly  lowers  the  the  tension  of  the  healthy 
eye,  but  tieually  increases  the  l«nsion  in  glaucoma. 

(2)  Weak  Atropine  Drops  : 


Used  when,  for  optical  purposes,  it  is  desired  to  keep  the  pupil 
dilated  fot  a  long  time,  as  in  immature  nuclear  cataract.  A  single 
drop  about  three  timei  a  week  will  generally  sulBce.  Very  weak 
atropine  acts  more  on  the  pupil  than  on  the  accommodation. 

Solutionsof  sulphate  of  atropine  keep  for  an  indefinite  time;  the 
flocculent  sediment  which  often  forms  does  not  impair  their  efB- 
cientiy.  The  mydriatics  may  be  used  in  the  furm  of  ointment  with 
vaeeliae,  and  a  smaller  percentage  of  the  drug  is  then  necessary. 

(8)   Ung.  Atropine  (B.J-.mSb). 
Atropine  gr.  viij, 
Reel.  Spirit  gsB, 
Benzoated  Lard  ^j. 

This  ointment  is  needlessly  at rong  for  most  purposes;  1  grain 
to  1  ounce  is  usually  enough. 

(4)  Lamellee  Airopince{S.  P.  1886]  sj^j  gr.  in  each. 
82.  Datitrine: 


Used  u  I 
I  initatiOQ. 


{ 
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A  mydriatic,  acting  mare  quickly  and  powcrriilly,  and  pushing 
otf  in  a  shorter  lime,  than  atropine.  It  is  tolerated  in  cssea  where 
atropine  causes  conjunctivitis.  To  be  used  with  cauUon,  as  well- 
tnarked  toxic  symptoms  are  BomstiniB:  caused. 

Diibuisine  begins  to  act  on  the  pupil  and  accommodation  in  less 
than  10  minutes,  produces  full  mydriasis  in  less  than  20  minutes, 
and  complete  cjcloplegia  in  about  one  hour.  The  maximum  effect 
does  not  last  quite  so  long  as,  and  the  oSect  passes  off  completely 
rather  sooner  than,  thsit  of  atropine.  Duhoisine  seldom  breaks 
down  iritic  adhesions  which  have  already  resisted  atropine.  Its 
chief  use  seems  to  be  for  cases  in  which  atropine  c^i 


31.  Somalropine: 
Hj-droi 


IB  gr.  1 


quicltly  and  passing  off  much 
ent,  therefore,  for  dilating  the 


A  mydriatic,  acting  rutbei 
sooner  than  atropine  ;  very  c 
pupil  for  ophthalmoscopic  esamination. 

Uomatropine  begins  to  act  on  the  pupil  and  accommodation  in 
from  5  to  15  minutas:  the  greatest  dilatation  of  pupil  (usually, 
hnwever,  rather  less  than  that  obtained  by  atropine)  is  reached  in 
about  uO  minuteR,  aiid  complete  or  nearly  complete  cycloplegia  in 
an  hour  or  rather  less  (with  th«  solution  of  gr.lv  to  |j).  The  full 
>nly  maintained,  however,  for  an  hour,  more  or  lest,  and 
both  pupil  and  accommodation  usually  recover  completely  in  24 
)es.  Its  action  is  quicker  and  rather  more  powerful  if  it 
be  used  \ 
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in  20  to  45  minutes.  Its  full  effect  oil  llm  u.:o:^iuLiio<latiuti  lasts 
only  an  hour  or  two,  but  the  pupil  does  not  completely  recover  for 
many  hours,  sometimes  2  or  S  days.  A  very  weak  solution  acts 
more  on  the  pupil  than  on  the  accommodalion.  Eserine  causes 
pain  in  the  eye  and  head,  arterial  ciliary  congestion,  and  twitching 
of  the  orbiculiiris ;  Lbe  pain,  sometimes  severe,  seldom  lasts  long. 
Bserine  often  lessens  the  tension  in  primary  glaucoma. 

(8)  Lamellce  Pkytostigmirus  (B.  P.  1885)  yj^j  e^-  in 

All  the  mydriatics  and  myotics  may  be  obtained  in  the  form  of 
small  gelatine  disks  of  known  strength  (made  by  Savory  and 
Moore,  and  by  Martiudale),  which  are  aometimea  more  convenient 
than  the  solutions.     Of  the  mydriatics,  bomatropine  and  duboisine 

3fl.  Belladoniui.  Fomeniaiion : 

Extract  of  Belladonna  gj  to  gij, 
Water  Oj. 

Warmed  in  a  cup  or  small  basin  and  used  ns  a  hot  fomontation 
in  suppurating  and  serpiginous  ulcers  of  cornea. 
37.  Pilocarpine  for  SiLbcutaneoua  hijecnim  : 

Hjdrochlorate  of  I'ilooarpine  gr.  v. 


Diatilled  Water  gj. 


.   Pilocarpine  Drtipa  gr.  iv  to  gj, 
carpine  is  a  myotic   like  eserine, 


89.  Stbtchnia/ot-  Subcutaneous  lajeclion  : 

Liquor  SirychniB  (B.  P.)  gr.  iv  to  gj. 
Dose,   2   minims   {^  grain),   gradually   increased,   fur   subcu- 
taneous injection.     To  be  injected  once  a  day. 

40.  "  Jeguirity  "  seeds,  obtained  from  a  leguminous  plant,  are 
used  in  South  America  for  the  cure  of  granular  lids  (p.  119).  Tbey 
can  now  be  readily  obtained  in  modeiately  fine  powder.  The  in- 
fuaion  is  made  hy  soaking  the  powder  in  cold  water  for  u  couple  of 
hours,  or  better,  in  water  at  120°  F.,  allowing  it  to  stand  till  coul, 
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and  straining  Ihrough  miislin;  it  is  then  ready  for  use,  but  will 
remain  active  [or  several  da;s.  Wiieo  obviouelj  decompoMd 
(fetid)  it  is  no  longer  active.  The  simplo  puwder  duated  into  the 
conjunctiva  la  said  to  be  active,  but  two  or  three  trials  which  I 
made  with  it  were  (legative, 

Tbe  action  of  Jequirity  probably  depends  upon  a  nitrogenoui 
ferment,  not,  as  was  for  a  time  believed,  upon  a  speoiflc  microbe. 
A  substance  possessing  the  peculiar  properties  of  the  natural  seed 
has  been  separated  by  more  than  one  eiperimenter  (see  p.  120,  fool- 
ocK). 

As  the  intensity  of  action  of  jequirity  inAisions  of  the  same 
strength  varies  very  much  in  different  persons,  and  is  aometioios 
very  severe,  it  is  best  to  use  a  weak  preparation  (1  grain  of  powder 
in  100  grains  of  water  or  ^j  to  fl.  ^xiiss)  for  all  cases  at  first.  A 
single  prolonged  application,  or  several  applications  within  a  few 
minutes,  to  the  everted  lids  will  suffice. 

41.  BAKDAOKa  for  the  eyes  may  be  of  thin  flannel  or  soft 
calico.  A  linen  or  cotton  bandage,  about  ten  inches  long,  with 
four  tails  of  tape,  or  a  loop  of  tape  embracing  the  back  of  the  head 
(Liehreich's  bandage),  is  very  convenient  after  the  moi«  serious 
operations.  An  ordinary  narrow  flannel  bandage  is  better  when 
much  pressure  is  wanted,  or  if  the  patient  be  unruly.  The  soft, 
elastic,  woven  bandage,  Icnoivn  as  the  "  Leicester  "   bandage,  is 


>r  than  flai 


n  absolute  exclusion  of  light  is  desired,  it  is  best  to  uie  a 
bandage  made  of  a  double  fold  of  some  thin  black  material. 

fine  old  linen  is  better  tban  lint  for  laying  next  the  tkin  in 
dreuings  aftec  operations, 

42.  Sbauis  may  bo  bought  at  tbe  opticians'  and  cbeiniits' ; 
or  may  be  made  of  thin  cardboard  covered  with  some  dark  material, 
or  of  stout  dark-blue  paper,  like  that  used  for  making  grocers'  sugar 
bags.     Shades  of  blaok  plaited  straw  are  also  very  light  and  con- 


Shades,  to  be  effectual,  Bbould  e: 
;o  as  to  e^iclude  all  side  light. 

13.  PBOTBcnvB  Glasbbs; 
TariouB  patterns  of  glasses  are  m 


^nd  to  the  temple  o 


each  side, 


de  for  the  purpose  of  protecting 

the  eyes  from  wind,  dust,  and  bright  light.     The  glasses  are  either 

ir  hollow  like  a  watch-glass,  and  are  colored  in  various  *had«a 
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^of  blue  nr  smoke  tint.  The  moat  effectual  are  the  ones  known  ui 
n  these  the  space  between  the  glass  ard  the  edge  of 
Ibe  orhit  is  filled  hy  a  carefully  filling  framewnrk  of  fine  wire 
gauze  or  hlack  crape,  h;  which  stde-wind  and  light  are  eicluded. 
A  smalt  air-pad  of  thin  India-nihber  tubing  makoa  the  frame  fit 
still  more  closely. 

Other  forms,  known  as  "  horBcshoe  "  or  "  D,"  and  "  domed  "  or 
"hollow,"  glasses  are  also  in  common  use, 
I  44.  Tbbt  TrpBs  : 

I     Snellea'9  types  Tor  testing  both  near  and  distant  vieioa  under 
Fan  angle  of  G  minutea  can  be  obtuined  of  Mr.  W.  H.  Walmsley, 
1016  Chestnut  Street,  Philadelphia,  Pa. 

The  types  which  I  generally  use  for  leeling  near  vision  are  those 
used  at  the  MooreBolda  Hospital,  where  they  may  be  obtained. 


They  can  also  be  huuglit 

These  types  nearly  resemble  tho 

correct  theoretically   tba 


L   the 


itly  mounted,  of  Jlr.  Walmsley. 
I  of  Jr>ger,  and,  though  less 
responding  types  of  Snellen's 
e  for  leating  the  reading  power, 
-types  which  it  is  unnececsary 


3\xgh  to  be  carried  in   the 

y  Mr.  Hawksley,  and  may  be 

ta  of  types  for  near  and  d 


There  are  seveml  other  s 
here  U>  particularize. 

A  convenient  fet  of  teats,  small  t 
pocket,  has  been  arranged  for 
obtained  of  Mr.  Walmsley.  It 
tant  vieion,  a  pupillometer  for  measuring  the  pupil,  a  set  of  colored 
Btuffii  for  color-blindness,  and  a  small  series  of  lenses  for  testing 
refraction.  This  case  is  intendfrd  chielly  for  ward  work  end  gen- 
eral medical  cases.     It  may  he  also  bought  without  the  lenses. 

45.  OpHTHALMoaaoPE8 : 
It  is  impossible  to  say  that  any  ophthalmoscope  is  the  best. 
When  expense  is  not  a  great  objei^t  it  is  always  better  to  have  one 
of  Ihe  so-called  "  refraction  ophthalmoscopes."  In  these  a  number 
of  small  lenses  are  placed  in  a  disk  behind  the  mirror,  the  disk 
revolve  by  finger  pressure  so  as  to  bring  the  lenses 
16  after  another  opposite  the  sight-hole.  The  use  of  the  lenses  is 
iluned  at  p  TS.  For  medical  ophthalmoscopy  it  is  not  essen- 
tUl  ta  have  so  many  lenses ;  about  four  concave  and  two  convex 
will  enable  an  erect  image  to  be  easily  obtained  in  most  cases; 
Liebreieb'i  "small"  ophthalmufoopo  and  Oldham's  ophthalmo- 
both  very  convenient  forms  for  such  u. 


^Hneal 


{ 


M58 


APPENDIX. 


a  half  as  much  a»  the  refrBclion  inetrumenU.  Ever;  npbthsl- 
moscope  caae  ehould  contsin  two  large  "  objective  "  lemea  for  ibe 
indirect  examinatian,  focal  illurai nation  and  magnifying ;  oue  maf 
be  of  2j,  tbe  otber  3J  inc;be>  focus.  For  tbe  detection  of  incipient 
opacities  in  tbe  lens,  for  direct  examinuLioQ  without  atropine,  and 
for  retinoBcopy,  n  plane  mirror  is  very  useful  in  addition  to  the 
ordioarj  concave  one.  It  givea  a  weaker  il!uuiinaLic>n.  Such  a 
plane  mirror  maj  bo  had  cheaply  as  a  separate  instrument  for  the 
waistcoat  pocket,  but  I  much  prefer  it  and  the  concave  one  for  in- 
direct examination,  mounted  back  to  back  {see  below). 

Of  tbe  refraction  ophtbulmoacopes  there  are  now  a  great  man; 
patterns  differing  in  tbe  number  and  size  of  the  lenses,  the  size  of 
tbe  mirror  and  lens-bearing  disk,  and  otber  details.  TJaually  the 
disk  contains  20  to  24  lenses,  and  one  empty  circle.  In  the  umpler 
forms  about  half  the  lenses  are  -|-  and  half  — ..  But  in  others  the 
number  of  powers  is  immensetj  increased  bj  combining  lenses  of 
different  strengths— e.^.,  the  disk  may  contain  21  -(-  lenses,  whilst 
a  single  movable  —  lens,  rather  stronger  than  tbe  highest -f  i« 
placed  behind  the  disk  over  the  sight-bole  ;  by  placing  it  opposite 
the  sight-hole  and  then  bringing  tbe  various  -|-  lenses  over  it  in 
succession,  a  series  of  25  —  powers,  or  49  in  all,  will  be  obtained. 
In  order  to  avoid  the  error  caused  by  looking  obliquely  through  a 
lens,  all  the  bettor  instruments  (e.g.,  Luring's  Coupor's,  Morton'*, 
and  others)  are  so  arranged  that  the  mirror  can  be  sufficiently  in- 
clined to  receive  tbe  lignt,  whilst  the  lens-bearing  disk  remains  at 
right  angles  to  the  observer's  line  of  sight.  Generally  speaking, 
the  English  and  American  instruments  are  much  belter  made  than 
tbe  French.  Of  the  simpler  forme  with  only  one  mirror,  tbe  one 
introduced  by  Dr.  Gtwera  is  fairly  efficient.  Of  the  more  expen- 
sive forms  several  very  good  ones  have  been  derived  from  an 
early  model  by  Mr.  Laidlaw  Porves.  The  latest  form  of  this  In- 
strument, made  for  myself,  has  3  mirrors  (2  of  them  back  to  back 
in  a  single  ring)  mounted  on  a  rotating  carriage  like  the  "  Do«e- 
piece  "  of  a  microscope ;  it  is  extremely  convenient  and  accurate. 
For  the  application  of  the  "  noie-pieoe  "  principle  lo  the  opbthal- 
tnoecope  we  are  indebted  to  Mr.  Lindsay  Johnson.  Mr.  Gouper'i 
and  Mr.  Morton's  models  are  very  excellent  and  deservedly  popular. 
In  a  good  refraction  ophthalmoscope  the  mirror  should  be  thin  and 
the  sight-hole  perforated ;  the  lens-disk  thin  and  norking  ai  oloie 
to  the  bock  of  the  mirror  as  possible ;  the  lenses  evenly  mounted. 
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centred  truly,  either  thoroughly  covered  up  or  easily  accafisible  for 
cleaning,  and  not  leES  than  ft  mm.  in  diameter. 

4fi.     i-KRIUETERS: 

The  most  convenient  forms  haye  an  arrangement  for  registering 
the  Qeld  automatically  on  a  chart  Qxed  hebind  the  centre  of  the 
arc.  A  very  complete,  but  complicated  and  expensive  one,  is 
McHardy'e;  Priestly  Smith's,  much  simpler  and  cheaper,  is  for 
most  purposes  as  useful.  Blii's  eelf-registering  perimeter  is  well 
spoken  of  by  Dr.  Berry,'  and  may  be  had  from  Mr.  W.  H. 
"Walmsley,  Philadelphia. 

47.  The  "  CLOCK-PAOK  "  for  testing  astigmstism  {p.  844)  can 
be  also  had  from  Mr.  Walmsley. 

48  The  set  of  Colored  Wools  recommended  by  Prof.  Holm- 
gren, of  Upsala,  for  testing  color-blindness,  can  be  obtained  from 
most  opticians. 

Of  the  many  other  tests  for  color-blindness  the  following  may 
be  mentioned : 

Stilling's  Tables  (to  be  obtained  from  Mr,  Walmsley)  eonaiat  of 
colored  letters  or  pBttems  printed  on  a  ground-work  of  one  of  the 
"  confusion  colors."     They  are  preferred  by  some  to  Holmgren's 

Dunders  delermices  the  color-sec^e  (or  color-defeot)  quantita- 
tively by  means  of  a  light  ofknown  inlonsitj,  which  passes  through 
apertures  filled  by  ditioranCly  colored  glasses  ;  these  are  reeognized 
at  a  specified  distanee  if  the  color-aense  is  normal. 

Mr.  Jeaffreson  (of  Newcastle)  has  lately  constructed  an  ingenious 
apparatus  in  which  the  colored  wools,  fixed  in  radii  upon  a  rotating 
disk,  can  be  successively  brought  opposite  Co  stationary  patches  of 
the  respective  confusion  colors,  which  are  placed  just  beyond  thti 
circumference  of  the  disk  (Lancet,  July  IT,  1886). 

Bull  (of  Christiana)  has  introduced  a  quantitative  test,  based 
upon  the  smallest  amount  of  color  which,  mixed  with  gray,  can  be 
recogniKed  by  thenormaWve  (to  be  obtained  from  Mr.  Walmsley). 
Kows  of  colored  spots,  those  in  each  row  containing  a  different 
quantity  of  gray,  are  painted  in  oil  colors  on  a  black  background. 
The  normal  eye  will  distinguish  the  colors  even  in  the  grayest 
row;  the  eotor-blind  will,  accordiiig  to  the   degree  of  def^t. 
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confuse  complementary  colors  in  some,  or  all  of  the  rows.  I 
find  Bull's  tables  very  useful,  but  like  all  painted  and  lithographed 
surfaces  they  reflect  too  much  light,  and  thus,  unless  held  exactly 
in  the  right  position,  they  shine  and  their  color  is  altered.  Unless 
very  carefully  used.  Bull's  and  Jeaffreson's  tests  are,  I  think,  less 
trustworthy  than  a  good  set  of  wools. 

The  regulations  as  to  vision  applicable  to  candidates  for  admis- 
sion to  the  various  public  services  at  home  and  in  India,  are  fully 
set  forth  in  a  pamphlet  on  this  subject  lately  compiled  by  Sir 
Joseph  Fayrer  with  the  assistance  of  Mr.  Couper  and  Mr.  G. 
Macnamara,  and  published  by  Churchill,  11  New  Burlington 
Street. 
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Abbsbtiatiomb,  13                       ,  AmetropiB  [any permanent  error                    H 

ALerrntion,  aphericul,  18 

in  refraction  of  the  eye),  814 

Abrasion  of  coroeH,  176 

Amyloid  of  conjunctiva,  121 

Abioesa  of  cornea,  129 

AnsB-nia,  pernicious,  eye  diaeaaea 

episcleral,  ISO 

in,  426 

kehrymal  sUnd,  308 

An»atheBia  in   ophthalmic  sur- 

lac, 101,  103 

gery,  4!3 

trblUl,  807 

of  retina,  265 

Acaomniodtttion,  errors.  3U 

Angle  of  incidence,  14 

eiomitialion,  36 

emergence,  14 

in  myopia,  817 

visual,  25 

influence  of  age  upon,  349 

fl,  45 

refraction,  34B 

Anisometropia  (uner/ual  refrac- 

paralyiisof, 386,  419 

tion  in  the  tvio  e;  es),  347 

relative,  87 

Anterior  ebambor,  foreign  body 

region  and  range  of,  360 

in.  398 

Accommodative  astlienopia,  2fi5, 

paracentesis,  393 

332 

focus  of  eye,  26 

Action  of  drugs  on  iris  and  cili- 

polar cataract,  188 

ary  muscle,  368. 

sEaphyloma,  162 

Acutene^s  of  sight,  85 

AppHreatsize  of  objects,  48 

Adf  ancemenl  of  muscle,  opera- 

Aqueous, turbidity  of,  148 

tion  for,  888 

Araua  senilis,  144 

Tenon's  cariBule,  389 

Albinism   21 B 

Aril's  operalion   for  entropion. 

Albuminuric  retiniUi,  224,  332, 

374 

i-2i 

Alcohol,  amblyopia,  422 

Artifieiai  eye,  889 

pupil,  396 

single,  25B 

Amblyopia,  257 
aleohol,  422 

Astbenopia   (vieaknees  of  eyes; 
any  condition  in  which  the 

in  ameiropia,  259 

eyes  cannot  be  used  for  long 

bisulphida  of  carbon,  424 

together),  265 

central,  261 

congenilal,  257 
diabetic,  426 

muscular,  265 

Asthenia  retintE,  267 

from  deffective  ralinal  images. 

Astigmatism,  838 

259 

after  extraction  of  cataract  and 

suppression  of  imBeee,267 

,               hysterical,  264 

causes       389                                ^^^H 

1                  from  injury  to  ma  eye,  265 
1              quinine,  424 

clock-face  for,  844                            ^^^H 

detection  of.  79. 86                          ^^^^M 

1            tobacco,  261,  423 

389                                 ^^^H 
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^V  AMligmaliBia,  methodeof  testing. 

Blindness    of   one    eye,    undis- 

^          842 

covered,  259 

regular,  380 

Blinking,  in  hypermelropia,  332 

traumatic,  17a 

Blood  in  A   C,  148,  174 

vitreous,  27r. 

Atrophyof  choroid,  206,209 

Bloodvei-sel=  of  choroid,  204 

■            inmjopia,323 

eye,  external,  39                  ^H 

H       optic  (li!«  alao  Neuritis),  251 

retina,  74,  221                  ^^M 

^M          after  embolUm,  ^T 

Blows  on  the  eye,  174             ^^M 

^K              oeuTitig,  247,  2-1 

Bone  in  eye,  31                        ^^M 

^m              orbital  cellulitis,  441 

Bony  tumor  of  lid,  300          ^^H 

H          clinical  Bipect«  of,  252 
■           fields  of  vuioQ  in,  263 

Brain  {ace  Cerebral).              ^^H 

Buller'e  shield,  106                 ^^H 

H           in  ataxy,  436 

Bupbthalmna,  144                   ^^H 

W               bydrocephaliis.  252,  435 

Burns  of  eye,  177                    ^^^1 

from  pressure,  252 

Bu row's  operation,  378 

primary,  2S2,  407 

prognaaiBin,  253 

Canalicdlps,  diseases  of,  100 

progressive,  252,  407 

operations,  380 

pupils  in,  252 
Bight  in,  252 

Cancer,  rodent,  96 

Canthoplaaty,  379 

Atropine,  action  on  heultby  eye, 

Cantbotomy,  132 

37,38 

Camncle,sinking  of,  after  squint 

effect  on  tension,  4G3 

opamtion,  387 

irritation,  113 

Cataract,  184                              ^H 

in  cataract,  184 

Cataract,  atropine  in,  194       ^^M 

corneal  ulcers,  131.  135 

concussion,  201                      ^H 

glaucoma,  290 

congenital,  193                      ^^U 

iritis,  156 

cortical,  185,  191                   ^^M 

Anal  myopia,  3 IS 

diabeljc,  425                          ^H 

Alia,  optic,  45 

diagnosis,  189                        ^^M 

ptiQcipal  of  a  lens,  17 
secondary  of  a  lene,  17 

dotied  cortical,  186            ^^M 

viaual  of  eye,  26,  45 

extraction,  195,  400             ^^M 

after  operations,  41 1        ^^H 

causes  of  failure.  197        ^H 

Bah  SAGES,  466 

history,  408                       ^^M 

after  cataract  operationa,  409 

glasses,  200  ^M 
bnrd,  186                                ^H 

eielaion  of  eye,  889 

in  iritis,  166 

in  myopia,  194  ^^H 
lamellar,  186,  201,  488         ^^U 

opbtbalmia,  110 
ulcers  of  cornea,  133 

Uasedow'a  disease,  440 

mixed,  185                             ^^| 

Binocular  field  of  vision,  33 

Morgagnian,  194                  ^^M 

nuclear,  185,  190                  ^H 

from,  424 

operations,  195,  408             ^^H 

Black  eye,  306 

over-ripe.  IBS                      ^^H 

Bletinnrrlisa  of  conjunctiva,  104 

primary,  IBS                       ^^M 

Blepharitia,  80 

polar,  anterior,  188            ^^H 

Blepbaroplasty,  877 

posterior,  188,  191         ^^M 

Blepharospasm,  124 

prognosis,  198                  ^^^M 

f                                                              INDEX.                                          4fi3                  1 

C&Uract,  pyrnmidBl,  i8T 

Choroidal  disease  with  cataract. 

ripening  of,  197 

218 

1                 MCODdary,  188 

exudnlinn,  210 
hemorrhiiges,  210,  212,  828 

'                 Bight  after  removal,  200 

:                 soft,  185 

reaultfl,  218 

'                 spluiion,  105,  411 

1                 suction,  195 

227 

■ymptoms,  189 

217 

cenlraUenile,  216 

zonular  (see  Lamellar) 

diasemirviia,  213 

ktmorrhagica,  218 

Cauilica,  Injuriei  by,  177 

in  bydrocepbBlus.  436 

Cavernoufl  ainua,  thromboais  of, 

myopia,  215 
aenife,21B 

808 

Cellulitiaoforbit,  307,  Ml 

asphilitica,  140,  210 

Central  chopoiditie,  216 

Ciliary  body,  sarcoma  of,  802 

nsrvous  ByBtam,  eye  digoases, 

congestion,  40,  147 

433 

muscle  in  astigmatiflm,  S42 

scotoma,  307,  426 

myopia,  310,  324 
paralysis  of,  175,  365,418 

Centre  of  rotation  of  eye,  26 

Ceiebral  tumor,  neuritia  in,  249, 

region,  diseases  of,  159 

433 

Circumcorneal  zone,  40,  147 

syphiliB,  neurilLs  in,  184 
Cerabritia,  neurili(iiji,486 

Clear  sight,  optical  conditions,  27 

Cocaine,  422 

Cold  in  iritis,  167 

diseaaes,  421 

Ooloboma  of  choroid  {congenital 

Ohalazion,  94 

deft  in  choroidi,  21^ 

Ohancro  on  conjunFtiva,  97 

on  eyelid.-,  07,415 

OT  the  Tesull  of  iridtciomy. 

Chemoais.  105 

157 

Cherry-red  apot,  237 

Chicken-pox,  eye  disease,  420 

eiamination  of  railway  em- 

Cboleaterin  in  Titreoui,  275 

pluy&  for,  50 

Chloride  of  zinc  paste,  4'20 

in  atrophy,  268 

Choroid,  appearancea  in  disease, 

testa  for,  480  _ 

205 

perception,  testing,  34 
Colors,  fields  of  vision  for,   33, 

alblniam,  21S 

atrophy  of,  206,  200 

272 

colloid  of,  211 

Colored  visiun,  268                                          i 

oolobomnof,  219 

'•■Gom-motio  retin<c,-'  176                                  J 

congealion  of,  218 

Congenita!  absence  of  iria,  157                     J 

diseases  of,  204 

healthy,  204 

ooloboma,  157.  213                                     ■ 

hemorrhages  in,  212 

dermoid  cysts,  314                                      ■ 

myopic  t'hsnges,  ai4 

rupture,  211 

dislocation  of  lens,  203                               ■ 

sarcoma,  30'^ 

flbro-fatty  growths,  800                            M 

tubercle,  210,  217,  427 

itideremia,  157                                           ■ 

Choroidal  atrophy    in    myopia. 

ptosis,  98                                                    m 

^^^        214,822 

CongesUon.  choroidal,  21fl               ,^^J 
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Con(te«ion,oi!iM.v,  4) 

Cocaine,  451 

Cup,  physiological,  72 

in  glaucoma,  280,  26S 

epitclenil.  42 

Cuuneoui  horn,  95 

in  iritu,  147 

Cyclitia,  163 

of  oplk  disk,  244 

suppurative,  1G5 
Bjpiililie,416 

reiinn,  223 

vRiieties  of,  80 

tmumatic,  165 

Cyclo-irilis  (Me  &.dew-). 

d^eaim,  104 

kemtitia(«eScIero-). 

primary  <hiir.kir>e  of,  444 
Conjuocti.iti.  (weOphihBlmiB). 

Cycloplegis  {paralt/»U  of  eiUarv 

ntmcU),  175,305,418 

ConUgioii,conj.inctlval,  104, 109 

dipblheritic.  41U 

Convargenl    eqiiint     (im    Str,<- 

biamui). 

Cystic  turoora  in  lids  and  orbil, 

CoovuUiona   and  lainalUr  enlii- 

312,  314 

raet,  438 

CorrfialjBia,  174 

of  iris,  305 

Oornea,  abrHsion,  ITS 

of  marpngofllds,  95 

abBceas,  129 

burns,  177 

Dai!«to-c*8TIT1B,  chronic    (in- 

conical,  136 

ftammation  of  lachrymal  sac), 

diBBasea  of,  122 

101 

focal  length  of,  2(i 

Dacryops,  800 

foreign  body  in,  176 

■'  Uangerout  zone,"  187 

inspection  of,  30 

Daturin,  424 

lead  deposit,  146 

Day  blindness,  868 

Decent  red  lens,  28 

slBaminwB,  122 

Delirium   after   eyo  operations. 

transyerde  calcareous  film,  144 

401( 

ulceration,  123.  130 

Dermoid  cysU  of  eyebrow,  814 
tumor  of  eyeball,  2B9 

atropine  in,  132,  I3& 

crescentie,  129 

DetaehmBnt  of  retina,  220 

eBeriiiain,  136 

in  DiyopiH,  823 
Diabetes,  eye  dlievieB  in,  426 

fomenUitioni,  13a 

inrectire,  128 

Diabetic  amblyopia,  420 

CHtaract,  425 

phlyctenular,  125 

retinitis,  425 

1                            seotion  for,  134 

Dioptre,  28 

1     .                       serpiginous,  128 

Dioptric      syslam    of   apectAcle 
lenses   28 

Buppuniling,  129 

Diphtheria,  eye  dieeaae,  416 

Diphtheritic  paralysis  of  accom- 

yaBcuIar,  127 

modalmn,  419 

recti  muBclea,  419 

myopia,  215,  822 

ophthalmia,  111,419 

Critehetl's  operation  for  squint, 

'                        384 

and  Paralysis),  46,  852 

CrvBtolline  lena,  sphericiti  aber- 
ration of,  18,  27 

binocular,  46 

chart,  360 

1^^             focal  length  of,  28 

crossed,  354 
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Diplopia,  eiaminBtion,  47 

Enuminalion  of  field  of  viaion. 

bomonyrooua,  334,  358 
uniocuUr,  46 

31 

mobility  of  eye   (field  of  fixa- 

Direct  eKamination,  6(5,75 

tlon],  43 

pupils,  37 

Dialooalion  of  lens,  174,  202 

refractionofeye,  77,  315 

DiBaerainalBd  choroiditis,  213 

tension,  30 

Bcleroais,  eye  di^eBses  in,  436, 
438 
Diatichinsia,  119 

ophthalmoseopie,  65 
direct,  63,  78 
indirect,  61,  69 

Double  sight,  46 

Eicision  of  eye,  389 

Drugs,  Bcliim  on  ciliary  muaule 

rulea  for,  179,  297,  804 

and  iris,  3U3 

in  ay m pathetic  disease,  168, 

Dubciain,  424 

171 

Eicluaion  of  pupil,  152 

EccHTMOSis   in    catarrhal  opli- 

Eiophthalmic  goitre,  440 

thalmia,  109 

ExoBtoaes,  ivory,  of  orbit,  812 

of  ejelida,  306 

Extraction  of  oaUracl  {see  Cata- 

ract). 

Ectropion,  operntiona  for,  376 

Eye  diaeaae  in  relation  to  general 

Eczema,  marginal,  92 

diaeases,  415 

Eye,  protrusion  of,  48 

central  artery,  236 

refracting  aurfaoes  of,  25 

Eyeball,  foreign  bodit-s  in,  180 

Emphysema  of  orbit,  306 

Eyelids,  diaeasea  of,  91 

Endemic  nyttaiopia,  267 

tumors,  300 

Entosoaineye,  431 

wounds  of,  309 

Bnlropion,  orRanio,  119,  372 

Facial  nerve,  paralysia  of,  440 

operations  for,  372 

■'False  image,"  47,  368 

Epicanthiia,  98 

"Par  point,"  36 

Epilation,  M,  370 

Fibro-fatty  growth,  300 
Field  of  viaion,  31 

Episcleritia,  159 

Epithelioma  of  conjunctiva,  300 
"Erect  image,"  116 

Field  of  aiation,4S 

Fifth  nerve  paralysis  440 

Erjaipalas    of    face,     blindnesa 

Filtration  scar,  292 

from,  441 

Flap  extraction,  408 

Erythropsia,  268 

Flittering  scotoma,  482 

Eaerine,  426 

Focal  illuminalion,  63 

action  on  healthy  eye,  425 

interval,  339 

in  extraction  of  catBraol,  407 

Focus,  anterior,  of  eye,  26 

conjugate,  of  a  lens,  19 

mydriasis,  424 

principal,  of  a  lens,  17 
virtual,  of  a  lens,  19 

ulcBta  of  cornea,  184 

Everaionof  upper  lid,  3T0 

Foreign  body  in  eye,  180 

Eiamination,  f.-c»l.  63 

orbit,  309 

of  bloudvewelaof  eye,  39 

color  perception,  34,  270 

Forsler's  operation,  197 

Fourth  nerve  paralysis,  858,  366 

eye,  external,  30 

Fovea  cenlralii,  74,  221 

1 
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1                Prictureof  orbit,  306,  309 

Glucoma,  Becoadary   to  sympa- 
llietic  iritis,  109,296 

1                Fronlal  sinus,  disteDtiun  of,  310 

1                 Functionsl    disorders   of   aight, 

turner,  297,  804 

257 

Fundus  of  eve.  eEaminHtiun  of, 

.implex,  280 

69 

subacute,  280 

deHnition.  67 

treatment,  291 

Fuaion  puwer  of  ocular  muscles, 

vitreous  humor  in,  286 

21 

Gliomaof  retina,  801 

Goitre,  exophthalmic,  440 

GKLATiNouaeiudation   in  ante- 

rior chamber,  148 

rheumatic  iritis,  429 

General  diseaaesfsusing  eve  dia- 

Gout,  eye  diseases.  480 

^^                    688(1.415                                    " 

cyclitis,  164,  4S1 

^^^L       paralysis   of  insane,   eye   dla- 

iritis,  158,480 

^B           eases,  430 

Grafe's  operation  for  squint,  384 

Grafting,  878                                                1 

^V 

Granular  lids,  118                                       | 

^^^      Olaases,  protective,  427 

'                    (s^  Spectacles). 

results,  118 

Glflucoma,  278 

Granuloma  of  iris,  806 

absolute,  283 

Grayes's  disease  {««  Goitre) 

acute,  281 

GuramatoiiB  sclerotitis,  161 

after   exlmetion   of   eataract, 

taraitis,  298 

296 

Gunshot  injuries,  178,309 

atropine  in,  290 

cauflBS,  282,  290 

HiRD  cataract,  184 

chroniu,  279 

cornea  in,  144 

tion  of  railway  einployfe  for, 

cupping,  28.') 

60 

eserinein,  291 

Ileart   disease,  eve  diseases   in, 

AbH  of  vision  in,  281 

426 

Hemiannpia,  S63 

"inflaminati.ry,"281 

■                     maCignum,  295 

Hemorrhage     after    extraction, 

197 

neuralgia  preeeding,  200 

conjunctival,  109 

operations,  291,  895 

choroidal,  174,  207,  212,  218. 

323 

primary,  278 

in  iritis,  148 

prognosis,  294 

renal  retinitis,  225 

remittent,  281 

into  anterior  chamber,  U8 

1                     sclerotomy,  292 

optic  nerve,  287 
vitreous,  174,  274,  270 

'                    secondary,  295 

to  anterior  synechia,  296 

intraocular,  176 

orbital.  30« 

diducation   of    lem,   202, 

retinal,  226,  236,  421 ,  426, 430 

296 

in  bl.H)d  disMses,  426 

posterior    synechite,    152, 

secor^dary     after     iridectoiuy, 

^                           164, 396 

401 

inheX-                               467             V 

HemorrliagB  causing  glftiicoma, 

Iridectomy  in  corneal  ulcer,  IBS 

296 

elaucoma,  290,  396 

Heredilary  amblyopia,  262 

iritil,  157 

diaassB  of  retina.  233 

Irideremia,  congenital,  157 

BjpbiliB,  eye  dieeases,  417 

Irido-oburoiditis,  1G3 

gout,  eye  diseases,  480 
Herpei  of  conjunctiva,  110 

plastic,  154 

cyclitii,  165 

cornea,  125 

traumatic,  165 

zoster,  eje  diaeases,  489 

Iridotomy,  397 

Homatropine,  425 

Homonymous  diplopia  {see  Di- 
plopia) 

ouj)  hee  Vilreous) 
Hydatid  of  orbit,  812 

Iridoplegia  iparalysU  of  iris), 

reflex,  365 

Iris,  absence  of,  157 

color,  39,  148 

coloboma,  157 

HjdrophlhftlnloB,  144 

cysts,  305 

HjrperfBstlieflia  of  retina,  285 

diseases,  147 

Hypermetropia,  329 

epithelial  tumor,  805 

acquired,  331 

granuloma,  305                               ^^H 

ha^e  of  dish,  223 

operations,  396                             -^^^^M 

teatG  for,  336 

paralyxis,  176,  364                        ^^^H 

Hyphiema  {blood  in  lower  part 

tremulous,  174                             ^^^H 

oj  anterior  chainber),  148 

tubercle,  805                                    ^^^H 

Hypopyon  [pwi  in  lower  part  oj 

tumo^,  305                                                  ■ 

anterior  ehamlier],  129,  148 

-reesels  of,  149                                          ■ 

ulcer,  corneal  section,  893 

wounds  of,  179                                             ■ 

Hyalerical  amblyopia,  2e4 

Irritation,  sympathetic,  168                         ^H 

from  injury  to  one  aye,  265 

147                                             ^^H 

HyBterical  ocular  paralysis,  867 

after  extraction,  199                  ^^^^H 

Atropine  in,  165                           ^^^^H 

154                                  ^^^H 

Idiopathic  pbtbiaia  biilbi,  165 

<^old  in,  157                                      ^M 

Image  formed  by  leDBBs,  19 

gelatinous  exudation,  148 

retinal,  inQuence  of  lenses,  26 

glaucoma,  secondary   to,   162 

sizeofinE.  M.  8ndMy.,26 

169 

Indirect  enaminaliun,  65,  69 

goQorrbiBQ-rbeumatic,  429 

Injuries  of  eyeball,  173 

gouty,  154.  430 
beat  in,  155 

orbit,  306 

Insufficiency,  muscular,  318 

lutraocular  tumors,  301 

in  corneal  ulcer,  128,  155 

hemorrhage  (see  Heraorrbage) 

diabetes,  425 

"Inverted  image,"  66 

inlerstitial  keratitis,  140 

Iodoform  in   purulent  opbtbal- 

iridectomy,  156 

mia,  107 

leeches  in,  155 

Iridectomy,  395 

with  nodules,  148,  153 

pain  in,  151 

eiciting    glaucoma    in    other 

eye,  290 

plastic,  154,  169,  199 

in  cataract  eiiraction,  404 

pupil  in,  149 

corneal  opacity,  396 

recurrent,  153                            ^^^ 

p                                                                         ^^^^1 

1                     Irilis,  results,  151 

Lens,  aies                            ^^^^^| 

concave,  17 

'                          seroui,  150.  163 

suppurative,  148,  I6S,  198 

cryalalhne,  changes  preceding 

Bympathetic,  189 

calaracl,  186 

syphilitic,  153 

tension  in,  1 J9 

eiamination,  fi4 

traumntic,  154 

myopia  due  to  chaneea  in, 

traatment,  165 

328 

IriWmy,  397 

senile  changea,  184 

iKhainia  TetitKS,  238 

decentred,  23 

Ivory  eiostoiis,  312 

definition,  U 

fof-'i  of,  19 

jKHtllRlTT,  426 

images  formed  by,  19 

Jequirity  in  trachoma,  119 

refraction  by,  16 

refractive  power  of,  19 

EBRATiTi8,ditFuae,  137 

signs  for  convex  and  concave. 

int«retillft1.  1S8,  418 

29 

iriliain,  110,142 

spherical  aberration,  18 

marginal,  1M5,  189 

Lenses,  numeralion  of.  28 

pareocbjmatous,  137 

table  of  specUcle,  in  dioptres 

punctata,  143,  163,  161t 

and  inches,  29 

Eccondary  forms,  143 

426   -^ 

Karalilia,  sypliilillc,  137,418 

Leucoma,  123 

Lice  on  eyelashes,  96 
Light,  effect  of  intense,  241 

Kidney  disease,  eya  disease  in, 

424 

Limeburn,  177 

Linear  niitraction,  405 

Ladbkthal  apparatus,  diseases, 

Lippitudo,  S2 

99 

Locumotor    ataxv,    cveloijleeia. 

cnnaliculi,  disoasej,  100 

S65 

conjuDclivitia,  102.  121 

diplopia,  486 

eland,  dispases,  808 

iridoplegia,  885,  437 

abscess,  808 

optic  atrophy,  253,  435 

obstruction,  100 

Lupus,  298 

sac  diaeasea,  101,380 

abscess,  101 

Macula  li.Ua,  74 

stricture,  100,  381 

Magnet    for    removal    of    iron 

Lachrymation,  09 

chips,  180 

Lamellar  cataract,  186,  201 
treatment,  201 
and  convulsions,  488 

Malarial     fever,    eye    diseiue*, 

420 
Malignant  tumors  (b«  Tumors). 

Lamina  eribmta,  72 

Malingering,  269 

Lateral  aclerosis,  eye  diaeaaea,  436 

Marginal  keratitis.  125.  189 

Lead  opacity  of  cornea,  14> 

Meaalea,  eye  diseases,  420 

pnisonin);,  eyediseaseB,  422 

Megalopsia,  269 

Lebrun'seilraotion,  407 

Magrim,  eye  symptoms,  482 

.                      Leeehea  In  iritis,  155 

Meibomian  concretions,  M 

cyst,  94,  870 

pwv 
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Myoeis,  in  spinal  disease,  437 

^^B      41B 

Myotics,  action  of,  425 

^^H  UeningUie,  after  exciaion,  S91 

^^^^B      epideinic    carebro-apioal,   eye 

Nfvua  of  lida  and  conjunctiva, 

^^H          dhe^i,  121,  434 

318                                                             ( 

^^^H      ocuUr  pamlysia,  366 

Nasal  duct,  diseases  of,  100 

^^^H      optiu  neuritis,  434 

probing,  102.  3Sl 

^^^1      recovery  witb  opllc  atropbj-, 

"Near  point,"  86 

^^1 

Nebula,  123 

^^F      syphilitic,  434 

\                   tubercular,  427,  4B4 

Nerve-abres,  uptic,  opaque,  222 

Nerve,  facial,  paralysis,  440 
Ufth,  paralyeiB,  440 

ulceration  of  cornea  in,  134 

Mercurial  teeth,  442 

fourth,  paralysis,  868,  866 

1               Miorococcai  of  tracbDm&,  ll.'l 

^^^^            purulent  ophthaltnia,  104 

'ritis). 

^^L  Uicrcpsia,  269 
^^M'Hobilil;  of  e;e,  examination,  43 

atrophy  (sm  Atrophy). 

sixth,  paralysis,  358,  866 

^^H             in  myopia,  43,  31B 

synipathetiu,  paralysis,  440 
third,  paralysis,  360 

1               Moon-blindiiesa,  267 

Neuralgia,  eye  symptumi,  432 

Morgagnian  cataract,  193 

preceding  glaucoma,  289,  432 

Mucocele,  101 

neuritis,  432 

Muco-puruleolophihaluiU,  109 

Neuritis,  optic,  appearances,  244 

Mumps,  eye  diaeaaefl,  4^0 

dflKcending,  243 

in  cerebral  tumor,  488 

Hxacular  asthenopia,  265,  318 

oerebritie.  436 

MvdriaiU   (persistent  dilatation 

elioloBy,  249 

in  lead-poiBoniiig,  250 

of  pupil;,  paraljtio,  865 

traumatic,  175 

meningitis,  434 

MydriaticB,  action,  424 

Myopia,  816 

200,434 

accommodatioD,  317 

pathology,  242 

axial,  316 

retro.oc-u1ar,  200,  260 

cauUB,  S22 

sight  in,  247 

Neuru-retinitis,  249 

complications,  8!9 

Neurotomy,  opti co-ciliary,  390 

I oreecent,  322 

Night  bliudr 888.232 

functional,  267 

^^H     from  conical  cornea,  S28 

Nitrate  of  silver  in  corneal  ulcer, 

13Z 

^^^F    of  curvature,  328 

oplithalmis,  107,  109,  110 

^^^      retinal  images  in,  26,  818 

staining  conjuneUva,  146 

Nodal  Doint  of  eye,  2S 

'                  strabismus  in,  318 

Nyctalbpia  (night  bUndne»)  282 
endemic,  267 

1                    lymptoms,  318 

teats  for,  819 

Nystagmus,  368 

trauraallc,  17B 

in  disseminated  sclerosis,  868 

miners',  308 

Mjosii  (peraiatent  conti-iiB/ioa  of 
^^H       pari^tic,  364,  440 

Objkots,  apparent  size  of,  48 

Oblique  illumination,  63 

L. 

1 

r                                           ^^^^H 

OcclusioQ  of  pupil,  150,  152 

Ophtbalmia,  104                    l^^^H 

Ocular  paralysis,  causes,  g6G 

after  eianthems,  110 

(sMalsoParalvBJB.) 

cstBPrbal,  109 

Onyj,  ISO 

cOironic,  121 

Opuqua  optic  nerve-Qbrca,  222 

croupous,  111 

OpamlioD  for  abscess  uf  orbit,  807 

diphtheritic,  111,419 
follicular,  116 

abgciuion  of  eve,  390 

artificial  pupil,  396 

from  atropine,  118 

canthoplaaty,  S79 

cold,  110 

cataract,  195,  403 

eserine,  118 

causes  of  failure,  197 

irritanU,  110 

extraction,  408 

gonotrhceal,  104 

needling,  411 

granular,  113 

solution,  411 

impeliginoua,  110 

auction,  412 

in  eczema,  110 

conical  cornea,  894 

distended  frontal  sinus,  810 

herpes  zoster,  110,439 

diviaion  of  cantbus,  356 

membranous,  111,419 

ectropion,  37S 

muoo-purulenl,  lOO 

entropion,  organic,  872 

neonalorum,  104 

phlyctenular,  125 

everaion  of  eyelids,  870 

purulent,  104 

evisceration  of  eyeball,  891 

pustular,  126 

e»  CIS  ion  of  eye,  389 

rheumatic,  110,  428 

foreign  body  on  curnea,  302 

tarti,  91 

Ophthalmitis,  sympathetic,  168 

tophobia,  371 

Ophthalmoplegia    externa,    861, 

iridectomy,  370,  396,  398 

'^   487 

iridodesia,  397 

interna,  386 

iridotomy,  397 

OphthalmoaeopBa,  467 

lacbrymal  abaceBB,  101 

Meibomian  cyst,  370 

direct  method,  66,  77 

in  myopia,  77 

chamber,  893 

indirect  method,  65.  69 

-      perilomy,879 

Optic  diBk,  atrophy,  251,  435 

ptosis,  R78 

conLestion,  244 

readjuatmeol,  388 

healthy,  71 

nerve,  disease!  of,  242  {un  alio 

slitting  canaliouUiB,  380 

Neuritis  and  Atrophy). 

diseases    of,  from    sypbilii. 

Btretcbing      infra^  trochlear 

250. 417 

nerve,  391 

Optic        nerve,         pstbologickl 

changes.  242 

tricbiaais,  872 

injury  to,  256 

acleroBis,  262 

tumors,  804,  312 

on  oomea,  392 

Optical  outlinea,  18 

eyelids,  870 

i                             i"s.  8B& 

Orbicularis,  Bpasm,  124 

Orbicularis,  pBralysis,  99,  440 
Orbit,  aWcBBs  of,  307 

cellulilisor,  307 

dlBeoseB  of,  306 

emphysema  of,  806 

foreign  body  in,  309 


Pamntth     {exitTisive    aupeiiicial 
ttosculariii/  qfeomta),  118 

phlyctenular,  127 

trachomatous,  118 
PanuphlhHlmitis,  165 

purulent,  165,  197 

pyemic,  421 

traumatic,  166,  179 
PapillitiE  {injiamnaiion  of  optic 

,iM)  (««  NeuritiB). 
Papillo-retiniiis,  249 
Paracenteaia   of  ftutsrior  cham- 
ber, 893 

for  corneal  ulcer,  134 


Parallactic  ni 

ParaljBil,  associated,  436 

central,  438 

diphtheritic,  419 

in  spinal  disease,  437 

ocular,  see,  4S7 


miliary  muscle,  175,  365,  419 
ait«rDal     ocular      muscles, 

358 
Bxlernal    rectus    (6th    N.), 

3&8 
facial 
flflhn 
internal  ocular  rauscli 

864 


SfLh  nerve,  440 

internal  ocular  muscles,  175, 

L864 
iris,  175,  805 
■operior   oblique    (4lh   N.), 
858,  3G6 
third  nerve,  360 
peripheral,  438 
iyphilitic,  418,418,438 


Puraljtic  myosis,  864 

mydriasis,  860 
Pediculu    pubis,  96 
"Pemphigus"   of   conjunctiva, 

444 
Perforating  conjunctival    ulcer, 

1H7 
Perimeter,  83 
Periostitis  of  orbit,  807 
Perilomj,  120,  379 
Phlyctenular  affections,  110,  125 


pann 


1,127 


Photophobia  124,  131 
Phthisis  biilbi,  idiopathic,  165 
Phyeiologieal  cup,  72 
Phyaiologv  of  internal  muscles 

of  eye,  862 
Pigment  in  retina,  226,240 

in  choroid,  207,  212,  240 
Piliioarpine  for  detached  reliiia, 

230 
Pinguecula,  299 
Polyopia  uniocularis,  189 
Polypus,  lachrymal,  101 
Posterior  nodal  point,  25 

polar  catwact,  188,  191 

staphyloma,  215,  822 

synechia,  148 
total,  160 
Preliminary  iridectomy,  404 
Preebyopia,  348 

in  myopia,  348 

Uble,  351 
Primary  optic  atrophy,  252,  435 
Prism,  action  of,  14,  22 

uEeaof,  22,  327 
Prismatic  spectacles,  827 
Probing  nasal  duct,  381 
Projection,  15 
Prolapse  of  iris,  199 

in  cataract  extraction,  199, 

409 
in  sclerotomy,  292,  401 
Progressive  optic  atrophy,  252 
Proptosis,  48,  810 

in  orbital  disease,  810 
Protective  glofaes,  457 
Paeudo-glioma.  302,  421 
Pterygium,  299 
Ptosis  (/n«inyo/upyer  iirfj.cor- 

geuilat,  98 
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^^■Flori*  ^m  gnnKlM- lia*.  l-iO         K«>lHtive  acoommodalion.  87   ^^^H 

^^^K  MwnitlDnt.aTB 

|{.'niil      di<e»&e,     eye     d.^eaH^^H 

ItctiD&i  aniEstbesia,  S66            ^^^H 

^^H«l>Ktioii,  rollnal,  in  aiiclic  dis- 

sppeiiraoces  in  diseiK,  238  >^^H 

^^K  w.e,l36 

health,  73,  221                ^^^H 

^^^VnUKtlns  tiim»r  of  orbit,  811 

nlrophy,  227                            ^^H 

bloodvessels,  74,  2S1             ^^H 

^^■Vupil  (iMa'M  Irif,  tiviiMhia) 

cunciiesions,  ITS                   ^^^H 

^^K    MtbiM,  In  hmllh,  8T 

d«tu'hment,  175,  226            ^^^M 

^H 

dieeases,  220                           ^^^H 

^^M     •x*nilnittmi.  !IT 

r«i>ulicinal  dUeases,  267         ^^^M 

^^M     ■xcliuion,  IfiO,  IM 

301                             ^^^H 

^^H    tnltuanco  on  tight,  27 

^^H    In    diphtheritic     cy<iln|Oi>f;iH. 

IjyperffistbeBia,  266                 ^^^H 

^^H 

pfgmentation,  226,  241     __^^^H 

^^M         uplio  •irophy,  25^ 

'•  abot-sillc "  appearance,  2Sf^^^^M 

^H                    149 

tubercle.  220                      ^^^H 

^H        n«uHUi,  2G0 

white  patcbM,  224,  232         ^^^| 

^H        .pin*)  dlMua,  437 

Ketinal  emboliBm,  236,  427      ^^H 

herourrliage,  236,  427,  430  .■^^^M 

^V      why  ^Uck,  Bfi 

JD  blood  dUeases,  421,  iSti^^U 

image,  26,  26,27                          '     ■ 

in  myopia,  26 

^H             I.SM 

infliieuce  of  lenfea  on  size. 

^^U   Fupilluscopy.  fl2 

20 

^^1   Purpiim,  aye  di»e»w,  f2l 

lhrt.mbosi8,  235,  427 

^^m  rynniik,  eys  dlMMe,  -121 

,ipopUetir.a,  285 

diffused,  2:i8 

rr;>m  amemia,  42G                      ^_ 

^H 

from  intense  light,  241       ^^^H 

lead,  422                               ^^H 

le>icocythieniis,  426            ^^^B 

^^H  £eadjufttnent  of  nculnr  muscles, 

malarial  diseasv,  421             ^^H 

^H       mn 

pigmentosa,  226,  288 

^H  Beciirreiil  vnscuUr  uker,  12(i 

renal  {at4  Albuminuric) 

^B  Beaei  irldople^ia,  436 

syphilitic,  231,  416 

^■.BeaMtloN,  m 

with    ohoroiditU,     204,    210, 

^^B      by  &  prism,  14 
^^B      by  cj'liDdrlcHt  leni,  840 

226 

optic  neuritii,  282,  2*9 

Retinoacopj.B2 

^^H                  icope,  TS 

Rheumatism,  eye  diseases,  428 

^^B              retinoicopj,  82 

in    ophthalmia    neonatorum, 

^^H      erron,  315 

430 

^H      of  light,  13 

King-spotoma,  232 

^^M          the  eye,  25 

Ripening     cataract,    oparalion, 

^^KBefraotiTS  index,  13 

197 

Rodent  ulcer,  »6                        ^^h 
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Rotation  of  eye,  centre  of,  20 
Kupture  of  choroid,  174 
eyeball,  173 

Sabmisch'8  operation,  184 
Sago-grain  granulations,  114 
Salmon -patch,  139 
fiarcoma  of  choroid,  302 
ciliary  body,  302 
iris,  305 
sclerotic,  300 
Scalds  of  eye,  1 77 
Scarlet  fever,  eye  diseases,  418 
Scarring  of  conjunctiva,  118 
Scleral  ring:,  71 
Scleritis,  159 
Sclero-iritis,  161 

keratitis,  161 
Sclerosis  of  optic  nerves,  252 
Sclerotic,  rupture,  173 

wounds,  178 
Sclerotico-choroiditis    posterior, 

216 
Sclerotomy,  292,  401 
Scotoma  {an   area   of  defect  or 
blindness  in  the  visual  field)  ^ 
261 

central,  261 

flittering,  432 
Scrofulous,  eye  diseases,  431 

sclerotitis,  159 
Scurvy,  eye  disease,  421 
Secondary  cataract,  188 

divergence,  367 

glaucoma,  295 

keratitis,  142 

operations  for  cataract,  411 

squint,  44 
Senile  changes  in  accommoda- 
tion, 348 
choroid,  216 
lens,  184 

failure  of  vision,  35 
Septicasraia,  eye  diseases,  422 
Serous  iritis,  150,  163 
Serpiginous  ulcer,  128 
Setons  in  ulcers  of  cornea,  132 

syphilitic  keratitis,  141 
Shades,  457 
Short  sight,  310 
Sight,  acuteness,  35 


Sight,  acuteness,  tests  for,  35 

after  cataract  operations,  ItU, 
200 

field,  31 

for  colors,  271 

in  optic  atrophy,  252 
neuritis,  247 

optical  conditions  of  clear,  27 
Silver  staining  of  conjunctiva, 

146 
Slouifhing  of  cornea,  106 
Smallpox,  eye  disease,  418 
Snel  en's  operation  for  trichiasis, 

375 
Snow-blindness,  268 
Soft  cataract,  186 
Solution  of  CHtaract,  195,  411 
Sparkling  synchysis.  275 
Spasm  of  accommodation,  319 
Spectacles  in  astigmatii^m,  347 
hypermetropia,  335 
myopia,  325 
presbyopia,  348 
anisometropia,  347 

prismatic,  328 

lenses,  table  of,  29 
Spinal  cord  disease,  eye  diseases, 

436 
Spongy  exudation  in  iritis,  148 
S/jring  catarrh,  127 
Squint  (f<ee  Strabismus). 
Staphyloma   (a   bulging    of    fh« 
sclei'otic  or  cornra)^  102 

anterior,  162 

posterior,  215,  322 
Stillicidium  iacrimarum^  99 
Stomatitic  teeth,  442 
Strabismus,  alternating,  44,  338 

angular  measurement  of,  45 

apparent,  45 

causes,  355 

concomitant,  46,  333 

convergent,  45,  353 

definition    and    varieties,    41, 
352 

divergent,  44,  354 

examination,  44 

in  hypermetropia,  382 
myopia,  818,  850 

paralytic,  45,  357 

peculiarities  of,  300 


41 
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Slrabismua,  pei'ioUic,  4.3,  333 

Tarsitih,  syphilitic,  298 

primftry,  44 

Teoth  in  lamellar  eataract,  442 

eecoiidflry,  44 

syphilitic,  142.441 

Tenotomy,  383 

258,  384 

Tension  of  the  eyeball,  examina- 

Streulfeild'a   operation    for    Iri- 

tion.'ao 

cbitisis,  3T5 

diminished,  166 

Strumous  eye  diseaaes,  431 

ophthalmia,  125 

in   glaucoma,  279,  282. 

Stye,  93 

286 

Suotiun  of  caUrect,  ISO 

in  iritis,  149.  Ifi3 

Suppression  of  imHgB,  'Ihl 

in  paralvsis  of  the  fifth 

nerve,  289 

108 

in    intrsoenliir  luiuori, 

Syr^sii  iarti,  91 

289,  303 

Sjmblephsron,  177 
Svnipatiieiic  inflammation,  16i^, 

Test  types,  35,  427 

'     169 

Third  nerve  paralysis,  30O 

irriuUon,  166,  168 
nerve,  p&raljsig  of,  440 
ojAtbHlmitiB,  169 

308 
retinal  artery,  233,  427 

Ibaories  of,  167 

»ein,  427 

treatment  of,  170 

Tinea  tarsi,  91 

Synehiais,  sparliling,  275 

Tobacco  amblyopia,  261,  423 

Syndectomy,  120 

Total    posterior    lynechin,    150, 

Synechia  {adhtaion  of  iris),  an- 

■   296 

terior,  179 

Toiic  amblyopia,  260 

causing  glaucoma,  152 

Trachoma,  113 

posterior,  147,  16B 

Traumatic  astigmftlUm,  176 

Syphilis,   acquired,    choroiditis, 

cataract,  201 

416 

cycloplegin,  17S 

eye  diseases,  41  j 

irido-cyclitis,  164,  165 

iritis,  415 

irido-pleeia,  175 

keratitis,  142,  4le 

iritis,  154 

o<:ular  paralysis,  41ti 

myopia,  176 

retinitis,  231,416 

brain  disease,  249,  2M,  417 

ptosis,  306 

inherited,  choroiditia,  417 

Trichiasis,  119 

eye  diseases.  417 

Tubercle  of  choroid,  805 

iritis,  417 

iris,  805 

IteraiitiB,  137,  417 

Tubopculofiia.  eye  diseases,  427 

ocular  paralysis,  63 

Tumors,  inlraocular,  301 

retinitis,  417 

ofeje,  301 

orbital  disease,  313 

eyelids,  300 

sclerotitis,  161 

front  of  eyeball,  300 

lareitis,  298 

orbit,  310 

ulcenof eyelids,  97 

Typhus  fever,  eye  diioase,  418 

Syphilitic  optic  neuritis,  417 

Leeth,  441 

Ulcbkb  of  cornea  {stt  CorneaJ. 

Syringes,  lachrymal,  382 

lids,  syphilitic,  97 

for  cmamcl  suction,  412 

lids,  lupous,  B7 

^ 

^^^0 
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Ulcers  of  rodent,  96 
Undiscovered  blindness  of   one 

eye,  259 
Unequal  refraction  of  the  two 

eyes,  347 
Ursemic  amaurosis,  418 

V  Y  operation  for  ectropion,  377 
Van   Millingen's  operation   for 

trichiasis,  376 
Venae  vorticosaB,  205 
Vessels  of  anterior  part  of  eye- 
ball, 39 
Virtual  image,  size,  20 
Vision  {see  Sifijht). 

field  of  (s«e>ield  and  Sight). 
Visual  angle,  25 

axis,  26,  35,  352 
Vitreous,  diseases  of,  273 

dust-like  opacities,  273 

examination,  77,  274 

hemorrhage,  276 
traumatic,  276 

in  choroiditis,  213,  277 
Vitreous  humor,  cholesterin  in, 
275 
parasites  in,  276 
in  glaucoma,  286 


Vitreous  humor  in  iridoc3^cliti8, 
163,  277 
myopia,  276,  323 
retinitis,  277 
opacities,  273 

Warts,  95 

conjunctival,  298 
**  Watered-silk  "   appearance  of 

retina,  222 
Watery  eye,  99 
Waxy  disk,  213,  228 
Whooping-cough,    eye    disease, 

420 
Woolly  disk,  247 
Wounds  of  eyeball,  176,  178 

rules  as  to  treatment,  179, 
182 
eyelids,  309 
orbit,  306 

Xanthelasma  palpebrarum^  95 
Xerosis  of  conjunctiva,  414 

Yellow  spot,  74 

Zonular     cataract     {see     La- 
mellar). 


CATALOGUE  OF  BOOKS 

PUBLISBED   BT 

LEA  BROTHERS  &  CO. 


The  books  Id  the  nnneied  list  will  b«  sent  by  mHtl,  past-paid,  to  nnj 
Post  Office  in  th>  Uaitfd  Stttts,  on  receipt  of  the  printed  prices.  No 
risks  of  tbe  oaail,  however,  «re  sasiimBd,  either  on  mooey  or  books.    Gen- 

the  nenrest'bookseller. 

/h  reapoHit  la  a  targe  tiBmitr  o/isf  utrtii  far  ajiner  dindiag  than  ii 
uiajilty  placed  oh  tnedical  tnois,  we  neie  Jiaitk  unany  of  our  ilandard 
fu'iltrathm  in  kaif  Rusiia,  Htiitg  in  the  laauKfaetHte  none  bnt  the  l>cil 
moUrialj.  To /oiler  the  growing  ticite,  the  priciahavi  heeK  jixed  al  » 
imail  an  aiiirauee  oner  the  cost  of  leather  binding  as  to  bring  it  teithiii  tkt 
reaeh  of  all  to  peiuii  a  library  altracliveto  llie  eye  aiwellai  to  ike  mind. 

Betitled  aitUJogueB  rnrniEhed  or  cant  free  by  mnil  on  apptloation. 
LBA   BROTHHas   t  CO., 
(3.9  I  Nos.  TOS  and  T08  Sansom  Street.  Philadetphls. 


IPerio&icals,   1SS9. 

THE  MEDICAL  NEWS, 

A  WEEKLY  JOURNAL  OP  MEDICAL  SCIENCE, 

'   Pub/iiked  enery  Saturday.  conlaiitiHg  28-32  large  dotlhU- columned 
quarto  pagei  of  reading  tnaller  in  eaci  numSer. 


MONTHLY  PUBLICATION  OF 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL 
SCIENCES. 

Editid  Br  I.  MINIS   HAYS,  A. U.,  M.D. 

nary,  ISSS,  Xhb  Aherican   Jourmai.  or  raa 

-' '     [uartsrly  to  a  monthly,  being 

number-    Bimaltaiieouily  the 

REDUCED  TO  FOUR  DOLLARS  PER  ANNUM. 

COM  MUTATION  RATE. 


THE  MEDICAL  NEWS  VISITINS  LIST. 

This  LiHT.  which  is  by  far  the  mo.et  bandsoms  nad  aonieaient  now 
kttuinable,  has  been  thoroughly  rerided  Tor  IHSd,  It  contains  48  pages 
of  useful  data,  including  the  latest  trustworthy  therapeutical  noieltiei 
with  tbeic  properties  and  doses,  and  1TB  pages  of  rated  blanks  for  va- 
rious meiaoraadii,  and  it  is  furotshed  with  Sap,  pooket.  pencil,  erasable 
tablet,  and  oatheter  scale.  It  Is  issued  in  three  styles— Weekly  (dated, 
for  30  petients),  Monthly  (undated,  for  110  putientr),  and  Perpetual 
(undated).  Baob  in  one  rolume,  price,  $1  li.  Advance  paying  sub- 
scribara  to  either  or  both  the  above  periodicals  ma;  obtain  The  Medical 
Nens  Visiting  List  for  Ti  cents.  Or  Journal,  News.  Visiting  List,  and 
Tear  Book  of  Treatment  (see  p.  Ii1|  to  one  addreu,  |8  tO.  Thumb- 
latter  Index  for  quick  use  2S  cents  eattk.  ^ 


2  LEA  BROTHERS  &   CO.-S  PUBLICATIONS. 

ALLEM  (H4KKI80K).  A  SYSTEM  OF  HUMAN  ANATOMT. 
WITH  AH  INTRODDCTOBY  SECTION  ON  UISTOLOHY.  hy 
£,  0.  gbakeipeare,  M.D.  Oompriaing  G13  double-oolumDed  qnnrlD 
pages,  with  380  cngcUTinga  on  atone  on  IflD  plntcs,  And  241 
voodcuts  in  the  text.  In  lii  seetiana,  euch  in  a  porlfolio.  Sec- 
tion I.  lUiitology),  Seetion  II.  (  Bonee  nnd  Joiiile),  eeelion  III. 
(HuBclea  and  Fusiw),  Becticn  IV.  (ATterim,  Teins  nod  Lymiilui. 
tioi!.  Seotion  V.  (Nerruus  System),  SEOtion  VI.  (Orguna  ofSenH. 
of  Digestion  >nd  QenitD-Uriaar;  Organs.  Embryology,  BvTHup- 
ment.  Teratology.  Poet  HurUm  Exnminiitlons,  Genctal  and  Clini- 
oal  Indciea).  PHoe  peraection,  $i  50.  Also,  bonnil  in  nne  volDme. 
cloth,  $23  i  half  RuB»a,  raised  bands  and  open  bock,  (25.  Sa/d 
by  aiiiaariptian  nnty. 
AHEBICAN    BTBTEH    OF    DENTISTBT.      In    treatiaea   by   variont 

"•  Hntbon.  Edited  byWilhar  F.  Litch.  M.D..D.D.&.  In  three  very 
tondBOme  aaper-rojal  octavo  Tolumes,  oonlaining  3180  ynget,  with 
SS03  illuBtrationa  and  9  full-page  pintes.  PlaWTeody.  Per  toIdidc, 
cloth,  $6  {  lenther,  $7  ;  hulf  Moroeao,  tS.  For  tab  by  ntburiptum 
only.  Apply  to  the  publiabers, 
AHEBICAN  8YSTEHS  OF  OTNECOLOGT  UID  OBSTETRICB.  tn 
trentiaea  by  the  most  eminent  Amerioon  speniiilista.  Oyneenloey 
edited  by  Matthew  D.  Mann,  A  M.,  M.D.,  and  Obatetrioa  edited  by 
Barton  C.  Eirat,  H.D.  In  four  large  ootaro  •olnmea  of  nbonl  SOO 
pagea  eaob,  eoperbly  illustrated.  The  two  volumu  of  the  QncK- 
coLDor  and  the  firnt  toIuidb  of  the  OaaTeTitica,  eooUtining  2761 
pageE,  S71  engraviugti,  and  8  colored  plutea,  are  now  mdy.  Tha 
second  Yolame  of  the  Obstetrioa,  eompleting  tha  work,  will  bo  rendT 
in  Uoy.  Per  lolnme,  cloth,  (G  ;  leather.  $8  ;  hairBauia,  ST.  Foi 
salt  by  tuiteription  oiiiy,  Addreii  the  pobliihers. 
A  BBHDRST  (JOHN.  Ji.)    TEE  PRINCIPLES  AMD  PRACTICE  OP 

"  SUBfiERY.  FOR  TEE  USE  OP  STUDENTS  AND  PRACTI- 
TIONERS. New  (fourth)  knd  reviled  edition.  In  one  large  and 
haDdaome  octavo  tdIuihb  of  1111  pages,  with  iHJ  woadouts. 
Cloth,  %i-,  leather,  $7;  half  Rnaaia,  (T  SO. 

ABHWELL  (SAMDEt).  A  PRACTICAL  TREATISE  ON  THE  DIS. 
EASES  OP  WOMEN.  Third  edition.  620  pages.  Cloth, »3i0. 
A  SYSTEM  OF  PRACTICAL  HEDICIKE  BY  AHERICAH  ADTHOBS. 
Edited  by  William  Pepper,  M.D.,  LL.D.  In  Bvb  large  ootaro 
volumea,  containing  biU  pages  and  lUS  illustration  a.  Prioe  [wr 
volume,  cloth,  %b  00  ;  leatlier,  t6  00  ;  half  Rusaio,  $T  00.  Sold  by 
ijibicripliuH  only.     Address  the  publishers. 

ATTFIELD  (JOHN).  CHEMISTRY;  GENERAL,  MEDICAL  ASD 
PHARMACEUTICAL.  Tenth  edition,  specially  revised  by  ths 
ADihor  for  America  In  one  handsome  12mo.  Tolume  of  128 
pages,  viitb  g7  illns.    Clotb,  %2  60  ;  leather,  %3  00. 

BALL  (CHABLEB  S.)  DISEASES  OF  THE  RECTUM  AKD  AHU8. 
In  one  12mo.  vol.  of  417  pUKsi,  with  bi  illus.  and  4  eoi«rsd  ptfttea. 
Cloth,  %1  26.     See  Seriet  oj  Cliuieal  Manuali,  p.  13. 

BABEEB  IFOBDYCEJ.  OBSTETRICAL  AND  CLINICAL  ESSAYS. 
In  one  handaome  12ma.  volume  of  about  300  pagei,  Fteparing. 
B&BLOW  (OEOBOE  H.)  A  MANUAL  OF  THE  PRACTICE  OF 
MEDICINE.  InoneSvo.  volume  ofOOSpigea.  Clotb, (2  BO. 
B ABBES  (ROBEKT).  A  PRACTICAL  TREATISE  ON  TBB  DIB- 
EASES  OF  WOMEN.  Third  American  from  3dEngUab  edition.  In 
one  tjvo.  vol.  of  about  BOO  pages,  with  about  ZOOillua,    PropariHg. 

BABRES  (BOBEBT  and  FANCOUBT).  A  SYSTEM  OF  OBSTET- 
RIC MEDICINE  AND  SUKQERV,  TBEORETICAL  AND  CUN 
ICAL.  The  Section  on  Embryology  by  Prof.  Miln«  Maiahall. 
Id  one  large  octavo  volnme  of  STS  pagx,  with  231  illoitiattoiu. 
CIctb,  Hi  leather,  (8. 


LEA  BROTHERS  &  CO.'S  PUBLICATIONS. 


TO  MEDICINE  AND  SURQBRY.     ThirJ   ndillon.     In  ons  Sro. 

ToL  or -SOS  pBgea,  with  110  illnsCriLtioaB.    CJotb.  $2  50. 
NEW  REMEDIES  OP  INDIGENOUS  SOORCB,  THEIR  PUT- 

eiOLUGIOAL  ACTIONS   AND    XHEBAPBUTIOAL   OSES.       In 

one  ocUto  Tolome  of  nbout  300  pages,     frtparing. 
TI&SHAH   (W.  H.)     RGNAL  DISEASES;  A  CLINICAL  GUIDE  TO 
"     TIIEIU  DIAGNOSIS  AND  TREATMENT.    In  onelZmo.  voiums 

of  301  piigBB,  with  illuslratione.     Clolh,  $!  00. 
DELLAHY  (EDWAaD).     A  MANUAL  OF  SURGICAL  ANATOMY. 
^     iDons  12iuo.vol.  of  3nUpig8s.withaOmiiBlrotionB.  01oth,$2  2S. 
DELL  (F.  JEyPEEY).  COMPARATIVE  PHYSIOLOGY  AND  ANAT- 

OMY.      In   one  I2aio.  volame  of  661  pitgsa,  with   2M  woodouts. 

Cloth,  $3.     See  Snu/enc,'  Series  af  Manual.,  p.  14. 
'pILURGS  (lOHH  8)     A  UNIVERSAL  MEDrCAL  DICTIONARY. 


In  one  hundsoniB  octavo  volume  of  T27  pngea,  with  192  illuslra- 
lion9.     Cloth,  tZ;  leather,  13. 

■palSTOWE  (lOHN  8TBB).   A  TREATISE  ON  THE  PRACTICE  OP 

■"  MEDICINE.  Second  American  edition,  reviaed  by  the  Aothor. 
Edited  vith  ndditionebj  Jumes  H.  Hutchinson.  H.D.  In  one 
8vo.vol.of  loaspp.     Cloth.  Si;  leather,  $6;  bnlfRuBaia,  SB  £0. 

■pHOADBENT.  (W.  H.)        THE  PULSE.     Pr-pariHg.     See  S^riii  of 

^     CU<uti,t  Manaali,  p.  13. 

pEOWNE  (EDGAB  A.)    HOW  TO  USB  THE  OPHTHALMOSCOPE. 

^  ElementarjiinitraotioD  in  Ophihalmopoopj  for  the  UsBof  Students. 
IooiiBimilll2ino.To!umeof  III!  pnges.withSS  ilEael,    Cloth.  »l. 

-DBUCE    (J.    miCHELL).      MATERIA    MBDICA    AND    THERA- 

■^  PKCTICS.  Fourth  edition.  In  one  Hnio.  volume  of  591  pagea. 
Cloth,  $1  60.     See  Stademi'  Sicmi  ofManaaU,  p.  II. 

A   MANUAL    OF    PHARMACOLOGY, 
ing   the 

Pharmacy,  the  Phjaiologioal  Action  and  the  Therapentiwtl  Uaea  cf 
Druga.  New  (third  and  revised)  edition,  in  one  octavo  valamg  of 
1306  pagea,  with  330  illustrationa.     Cloth,  $5  50 ;  leather,  $9  6D. 

DBTAKT  (THOKAB).  THE  PRACTICE  OF  SURGERY.  Foorlh 
Americen  from  thefuarth  EnglUh  edition.  In  one  imperial  ootavo 
volume  of  1040  pagea,  with  72T  illuatrntiona.  Cloth,  $6  GO; 
lentber,  ST  60  ;  half  Ruaein,  $3  00. 
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REATMENI  OF  VENEREAL  DISEASES.  Fifth  edition,  rs- 
viaed  iind  rewritlan,  with  many  additions,  by  R.  W.  Tajlor.  H.D. 
In  one  humUame  8va.  vol  of  898  pagea,  with  139  llluatrationt,  and 
two  ohromQ-lithographicplateicontalaitig  13  Bgurei.  Cloth,  t4  T&  ; 
laathsr,  $a  75)  very  handsome  halt  Kmiu'ux,  %<iU. 
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4  LBA  BROTHBRS  A  CO.'9  PaBLICATIOKS. 

DOBHETT  (CRABLES  H.)    THE  EAR:   ITS  ANATOHT,  PHT3I 
"     OLOUV  AND  1>ISEASE3.      A  Pmcticai  Tr.nti.efor  ihr  Hh  of 

SludeDlt  nnd  PrBClillonera,      Second  edition.     In  ooe  8to,  rol.  of 

5SU  pp.,  with  101  illuf.    ClDlh,  ti  ;  IratbtT,  $«  ;  halfRuEsia,  $5  iO. 
-DDTLTH,  (HEBBY  T.)       DIEEABES   OF   TflE   TONQUE.      In  ana 

pncket-gliB  12mo,  vol,  oUbt  pp..  witb  8  eol,  plates  and  3  woodcati. 

Limp  cloth.  S3  SO.     See  Seriei  of  CliHitat  Manuali.  p.  13. 
p\EPENTEB    WM.S)     PRIZE  ESSAT  ON  THE  USE  OP  ALCO- 
^     IIOLIC  LIQUORS  IN  HEALTH  AND  DISEASE.     Ne«  Edition. 

with  B  Pcefsce  b;  D.  f.  Daodie,  M.D.     One  13did.  Tuiome  of  IIS 

pages.    Cloth,  60  tent;. 
PRINCIPLES  OF  HUMAN  PHYSIOLOGY.     A  new  American, 

from  the  eighth  English  edition.     In  ont  targe  Sro.  lolame. 
pAaTEB(E.  BBUIIEMELL)  AHDSEOSKW.ADAIM)     OPHTHAL- 
^     MIC  BURGERY.     In  one  pooket.fiie   12ino.  rolume  of  SSB  pngeB, 

wilh  01  engruTinge  and  one  pints.    Jim  ready.     Clolb.  %2  H.     Se< 

&,.iei  of  CtiiUcai  li(anu/,U.  p.  1.1. 
riHAMBEES  (T.  K.)      A  MANUAL  OP  DIET  IN  HEALTH  AND 
^     DISEASE.    InooebiindsomeSvo.  Tol.of30apn.gea.    Clotb.  S3  TS. 
pHAPMAN  (HEHBYC  ).  ATKEATISB  ON  HUMAN  PHTSIOL09T. 
'-'     In  one  octnvo  volume  of  925  pogee,   with  6 OS  iltuitnitioai.     Qotb, 

$3  50  ;  lenther,  $6  &0. 

CHASLEB    (T.    CBAKSTODF).      THE    ELEMENTS    OF    PHYSIO- 
LOGICAL AMD  PATHOLOGICAL  CUEMI8TRY.     In  one  hiui<]- 
fume  ootnvo  Tolameof  161  pages,  with  3»  woodcuta  ud  one  colored 
pintfl.    Clotb,  3  50. 
pHCBCHlIL    (FLEETWOOD).     ESSAYS  ON   THE   PUERPERAL 
"     FEVER.    In  oneoctavo  volume  of  ifllpngei.    Cloth,  12  50. 
pLARKE  (W.  B.)  AND  LOCKWOOD  (C.  B.)     THE  DISSKCTOR'S 
^      MANUAL.    InonelZmo.  Tolumaaf306piige9.'iiIlh19[IliutratitiDi. 
Cluth,  El  50.     Sea  SrHtteHis'  Serin  of  Manaal),  f.  U. 

CLASSEB'S  QUANTITATIVE  ANALYSIS.    Trnnilated  b; Edgar F. 
Smith.  Ph.D.  lDonsl2mfl.rol.or3Z4pp.,«iih36maf.  Clatb.t3  00. 
pLELAKD   (JOHH).     A  DIRECTORY  FOR  THE  DISSECTION  OF 
^     THE  HUMAN  BODY,    In  one  12mo.  rol.  of  ITS  pp.    Cloth,  SI  16. 
pLODSTOH  (THOMAS  8.1     CLINICAL  LECTURES  OH  MENTAL 
'-'      niBR*KFR.    Wlih  nil  AbKtrjici  of  Laws  of  U.  S.  on  CnsWdy  oflho 
In  one  hsndsome  ootava  vol.  of  MI 
pages,  illuBtrsled  witb  woodcuti  and  B  litbogrRpbla  plalei.     Cloth, 
CI  00.     Dr.  Fulsom'B  Ai>traci  la  also  farniBbed  leparatelj  In  anr 
ootuTo  Tolume  of  IDS  pngei.     Cloth,  $1  50. 

CLOWEBlFEANE).  AN  ELEMENTARY  TREATISE  ON  PRACTI- 
CAL CHEMISTRY  AND  QUALITATIVE  INORGANIC  ANALY- 
SIS. New  American  from  the  foorlbEogliah  edition,  InoneluiDd- 
siime  12mo.  TOiameof387pBgca,  vitb55illnBtriitloBs.    Cloth,  SI  50. 

COATB  (JOSEPH).    ATREATISEON  PATHOLOGY.     Inonerol.of 
»2i)  pp. .  with  339  engraringa.     Cloth,  S5  50  ;  leather,  fS  50. 
COHEN  (J.  BOUS).      DISEASES  OP  THE  THROAT  AND  NASAL 
PASSAGES.     Thirdedition,  thoronghlf  reTlaed.      In  one  bandaom* 
octa.o»olumo.     Preparing-. 

CJLEMAH  (AlPaiD).  A  MANUAL  OF  DENTAL  SURGERY  AND 
PATHOLOGY.  With  Notes  and  Addition!  to  adapt  it  to  American 
Prnctiee.  B; Tbos.C.fiun«aKeii>H  b..,K.D.,Q.D.S.  InooefaMd- 
lame  8jo.  irol.  ol  413  vt  ,  ""^las^  ft\>»«.   CXo^IlA^  •»■■>- 
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pjSDIE  in. FRANCIS).    A  PRACTICAL  TREATISE  ON  TUEDIB- 
*^     EASES  OF  CHIt-DRES.    Sixth  Bilitiim,  revised  and  enlarged      In 

oaelireeSvu.  vol.  of  7l9piigeB.    Clolb,  16  ii  i  I»ther,  CO  25 
p00PER(B,B.)l-ECTURESOSTIIEPRlSCIPLE8  AND  PRACTICE 
^     OF  SUROERV.    Inonelnreeavovol.  of7S7  pngoi.    Oloth.  (2  00. 
pOBHIL  (V.)   ayPaiLIS:  ITB   MORBID  ANATOMY.  DIAGROSIB 
'-'     AND  TREATMENT.    TmnaUtid.  wilb  notea  and  additions,  bj  J. 

Bcnrj  C.   Simei,  M.D  ,  and  J.  William  Wbite,  M.D,    In  one  Svo. 

Tolumeor^fll  pnges.  with  81  iUuBtrntiona.     Cinth,  $3  75. 
pULLEEIERCA.)    AN  ATLAB  OP  VENEREAL  DISEASES.    TraiiB- 
^    laled  and  edited  b:rFKEeuAn  3.  Buhbtead.  M.D.,  LL.D.    A  Inrge 

qnnrto  volunie  of  328  pages,  with  20  plate;  cnntainipg  about  150 

figores,  beantifullr  colored,  manj  of  tbein  lih-Biid.     Cloth.  $17. 
■nALTOH  (JOHN  C.)       DOCTRINES   OF    THB    CIRCULATION  OF 
-^    TIIEBLOOD.     In  onehandgome  12ma,  v<'l.or2a.l  pp.    Cloth,  12. 
A  TREATISE  ON  HUMAN  PHYSIOLOQY.     Ssventb  edition, 

tbnrougblfrerined,  and  greatl;  Improved.    In  oneverrhaDdtioine 

Bfo.  toI.  of  72i  pages,  with  252  iliaetrations.      Cloth,  tb  ;   lea- 

tbfT,  tli-.  Tfr;  bandsanie  bairBassia,  16  60. 

r|AirA(JAHE3D.)   THE  STROCTURB  AND  CLASSIFICATION  OF 

^    ZOOPHYTES.    WithilluBt.onwood.Inoneiinp.4lo. vol.    CI, .$4. 

TJATBNPOET  (F.  H,l     DISEASES  OJ"  WOMEN.     A  Mnnna!  of  Non- 

Sutgioul  ajniGcolog;.     For  the  use  of  Stadents  and  flaneral  Prac. 

DATIBIF.H.)  LECTDBBS  ON  CLINICAL  MEDICINE.  Second 
edition  In  one  l2nio.  TolnmB  of  2S7  pages.  Cloth,  $175. 
DELA  HECHE'S  OEOLOGICAL  OBSERVER.  In  one  large  Svo.  vo 
of  7nUpagES.  wichJOOillaatTations.  Ctoth,  $1. 
DEAFER  (JOHN  C.)  MEDICAL  PHYSICS.  A  T«t  book  for  Stu- 
dents and  Prnotitiuners  of  Mediaine.  Id  one  hFindeome  octavo  vol 
nme  of  734  pages,  with  176  illnetralioas.     Cloth.  (4. 

DEiriTT   {BOHEHT).     THB    PRINCIPLES   AND  PRACTICE   OF 
MODERN  SURaERY.     A  nair  Ameriean  from  the  13th  London 
edition,  edited  b;  Stdnlejr  Bnyd,  F.BC.B.     In  one  large  octa'-o 
voluuie<>r965pagos,with373>lluBtrationB.    Cloth, $4;  leather,  $5. 
■nUITCAN  (J.MATTHEWS),    CLINICAL  LECTURES  ON  THB  DIS- 
^     EASES  OF  WOMBN.    Delivered  in  St.  BartholDmtw's  Hospital. 

In  one  oelavo  Tolame  of  175  pages.  Cloth,  $1  50. 
■nUKGLISOF  (BOBLEY).  MEDICAL  LEXICON;  A  Diclionarj  of 
-^  Medical  Scieaee.  Containing  a  sanciseeiplanation  oftbevsriouo 
subjecta  and  termP  of  Anatomy,  Physiology,  Pathi.logy,  Hygiene, 
Therapeutioa,  Pharmnoology,  Pbarmney,  Surgery,  ObetetHes,  Medi. 
oalJuiisprudanceand  Dentistry;  noticeeofCliinateandaf MinernI 

with  the  aeeentuation  and  Etymology  of  the  Terms,  and  the  French 
and  other  Bynonymes.  Edited  by  K.  J.  Dunglison,  U.D.  In  ^>ne 
eery  large  royal  Svo,  vol.  oE  IlSBpngea.  Cloth,  $0  bO  ;  lealber. 
$7  50;  hairRusBia,tS. 

EDEB'  TEXT-BOOK  OF  THERAPEUTICS  AND  MATERIA  MEDICA. 
Id  one  Hvo.   volume  of  544  pogee.     Cloth,  $3  50;    lentber,  $4  5U. 
EDIS  {ABTHUB  W.)      DISEASES  OF  WOMEN.     A  Manual  for  Blu- 
denU  and  Prectitioneis.      tn  one  hnndsomeSvo.  vol,  of  570  pp., 
with  IIS  itluBlialioDB.    Clotb,  t3  j  lealber,  fi. 
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G  LEA  BROTHERS  &  CO.'S  PDBLICATIONB. 

pLLlS  (OEOBOE  VIBEB).  DEMONSTRATION 8  IN  ANATOHT. 
Being  a  Gnidc  to  the  Knowledge  Dfthe  Human  Bod;  b;  DJiReetioD. 
From  Ihe  eightb  and  itMnei  Eogliib  edition-  la  one  octavo  rol. 
olTlflpDEeE,  ailbl^gjlliistrationB.     Ololb.tlSS;  lenlber,  S5  2S. 


bair  RuHia.  Sfl  aO- 
■paiCHSEH  (JOHH  E.)    THE  SCIENCE  AND  ART  OF  SUROERT. 
-"     A  new  Anierienn,froili  the  sigbth  enlarged  and  roriied  London 

edition.  In  two  Inrge  octavo  Toluirr!  conlnining  33IB  p»g«>,  with 
»B4  illuB.    Cloth,  tV;  leatber,  tH  I  bulf  RaHBia,  raised  bands,  SIS. 

-pABQtIHARSON    (ROBERT;.       A    flDIDE   TO    THERAPEUTICS. 

■'■  Fpurtb  AmeriCBD  edition,  retisfd  bj  Frank  Woodbory,  M.  D.  In 
one  llmo.  TDlnme  of  5S0  pogee.     Preparing. 


(iuD.    Inoneroyal  iEmo.YolnmeDf  SSSpages.    Clotb,S22a. 
piKLATSON  (JAHES).    CLIKICAL  DIAGNOSIS.    A  Hnndkook  for 
Sludenls  and  Praelitionera  of  Medieine.     Seeond  edition.     In  an« 
ISmo.  volume  of  6S2  pages,  wilb  laS  illnstrationi.     Clotb,  i2  50. 


ond  largely  rewritten  bjtbe  ADIbor.aeaiiled  by  William  U.  Welch, 
M.Il ,  and  Austin  Flint,  Jr.,  .D.  In  one  large  Sro,  volume  of 
116«  pngef,  wilb  i  I  luit  rations.  Cloth,  %biO,  leatber.  fa  iO ;  verj 
hnndnome  half  Ru^is,  tT. 

A  MAN0ALOF  AUSCULTATION  AND  PERCUSSION  :  ofth. 

Physical  Diagnoei^otDlsesEes  oftbe  LqngB  nad  Heart,  m,i  of  Tho- 
rnelc  Aneurism.  Fourth  edition,  revised  and  enfargod.  In  on* 
handsome  ISmo.  Tolume  of  240  pages.     Clulh,  tl  Ta. 

APRACTICALTREATISEONTHEDIAaNOSISANDTBEAT. 

MEKTOrDISEASESOF  THE  HEART.  Sea  ond  edition,  en  Urged. 
In  one  octavo  volntne  of  SaO  pages.     Clotb,  {1  (ID. 

A  PRACTICAL  TREATISE  ON  THE  PIIVSICAL  EXPLORA. 

TION  OF  THE  OHEST,  AND  THE  DIAGNOSIS  OF  DISEASES 
AFFEGTINU  THE  RESPIRATORY  ORGANS.  Seoond  and  revUed 
edition.     In  one  ootavo  roluine  of  691  page*.     Cloth,  (4  50. 

MEDICAL  ESSAYS.   In  one  12mo.  vol.,  pp.  91D.    Clotb, Sl^S. 

ON    PHTHISIS  i    ITS    MORBID    ANATOMY,    ETIOLOOy, 

Etc.  A  aeries  of  Clinioal  Lectures.  In  one  8vo.  volume  trf  443 
pages.     Ctoth.  $SiO. 


pOLSOH  (C.  F.)    An  Abstract  of  Statutee  of  C.  S.  on  Cnstod;  of  the 
^      Tnaane.     In  one  8vo.  vol,  of  108  pp.     Cloth,  %l  SO,      Alio  baand 

lib  Clvniioii  on  liimmln. 
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LEA  BROTHERB  &  CO.'S  PUBLICATIONS.  7 

I08TEE  (MICHAEL).  A  TEXT-BOOIt  OP  PHTFIOLOGT.  Fourth 
he  atth  EogliEb  edition,  edited  by  E.T.  Heicbkrt. 
rge  l!mo.  vol.  of  about  92b  pngea,  with  nbDiit  300 
''ejxiring. 

■pOTHEHOIirS  PRACTITIONER'S  HANDBOOK  OP  TREATMENT. 
Nex  (third)  edition.  Id  one  bandaome  ootsTO  idIuuib  cf  G64  pagei. 
Cloth,  S3  75  ;  leather,  $4  T&, 

pOWHES  (GEORGE) .  A  MANUAL  OF  BLEMEST  ART  CHEMISTRY 

■*■  (ISORSANIC  AND  ORGANIC).  Neweditioa.  Bmbodyiog  WoHs' 
Fkyiitat  and  Inorganic  Ckemiilry.  In  one  royn]  I2nio.Tol.  of 
1D3I  pngfB.  with  168  illua.,  and  one  oolored  plate.  Cloth,  t2  75  ; 
leather,  %3  35. 

■pox    (TILBDHY)    Bnd   T.   COLCOTT,     EPITOME    OF    SKIN    DIS- 

'''  E.^SES,  with  FormulEB.  For  StudenO  and  Practitioner!!.  Third 
Am.  edition,  revised  \>y  T,  0,  Foi.  In  one  amall  12uio.  rolanie 
of  2SB  pages.     Cloth,  $1  ih. 

■pBAHKLAKD  (E  )  and  J4PP  (F.  E.)  INOROANIC  CHEMISTRY. 
In  one  handaome  oetavo  vol.  of  877  pnges,  with  61  BngraBingj  and 
2  plates.     Ciotb,  (3  73 ;  lentfaer,  $4  75. 

pULLEE  (HEHRY),    ON  DISEASES  OP  THE  LUNGS  AND  AIR 

■^  PASSAGES.  ThcirPolhologj,  Physionl  Dingnoe is, Symptoms  and 
Treatment,  FromZdEng.ed     In  1  Svo.sol.,  pp.  475.  Cloth. $3  50. 

pIBNET  (V.  P,)     ORTHOPiBDIC  aURQEKT.    For  the  use  of  Prao- 

*^     (itloDere  and  Stadents.     In  one  8rn.  vol.  prafasely  illns.     Prepg. 

/1IB30H'8  INSTITUTES  AND  PRACTICE  OP  SURGBRY,    la  two 

^    Ofltnro  volumes  of  965  pages,  with  34  pintas.     Leather,  %%  50. 

pLDOE  (GOTTLIEB).  ATLAS  OF  PATHOLOGICAL  HISTOLOGT. 

^  Translated  by  Joseph  Leidy,  M.D..  Prafeasor  of  Analomj  in  the 
University  of  Pennsylvania,  Ac.  In  one  imperial  quarto  voEuma, 
with  330  eopperplatafigarei,  pl.iin  and  colored.    Cloth,  $4. 

pOULD   (A.  PEABCE).    SURGICAL  DIAGNOSIS.     In  one   l3ino. 

"     yol.ofiBBpogei.    Cloth,  J2.    SeeStadiuli' SttuiofMiintaii.f.U. 

pEAY  (HEKEY).    ANATOMY,  DB80BIPTIVK  AND  SURGICAL. 

^  Edited  by  T.  Pickering  Piok,  F.R.C.S.  A  new  American,  from  the 
eleventh  Engtiih  edition,  thoroughly  revised,  with  addition!,  by 
VI.  W.  Seen,  M.D.  To  whlah  is  added  Holdea's  "Landmarks, 
Medical  Bad  Snrgisnl."  In  one  imperial  ootivo  volume  of  lODS 
pages,  with  SS5 large  and  elaborate  engraviogn  on  vood.  Cloth,  %6  ; 
leather,  ST  ;  very  handsome  balf  Ruetia.  raised  bandi,  (7  50.  The 
gnme  edition  is  also  iiaued  with  veins,  arteries,  and  nerves  dlstin- 
gnisheil  in  colors.  Price,  cloth,  17  23  r  leather,  $3  25  ;  half  Rus- 
sia, (S  IS. 

n,BAY  (LAMDOK  CASTEB).    A  PRACTICAL  TREATISE  ON  THE 

"    ni«K*RPU  n»  THE  MRnvnirq  evsTfja.     In  one  handsome 
n»g. 
■TO  Pi 
New  (sixth)  American,  from  the 

pages,  with  about  I7S  illustrations.     In pr,,,. 

G REESE  (WILLIAM  H.)  A  MAN0ALOF  MEDIOALCHEMIBTRT. 
For  the  Dsa  of  Students.  Baled  upon  Bowtnaa'i  Medloal  Cham- 
iitrj.   Inono  llmo.  vol.  of  SlOpagea   ■■■■--'•■-       '••   -^    -.  -. 
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LEA  BROTHEBS  Jk  CO.'S  PDBUCATI0K8. 

.BITFITE  (SOBBBT  E.)  A  TBITEXSAL  FORUDLART.  COB- 
IAISI5  G  TEE  HBTBODS  OFPRE  PARIHO  AKD  ADHnTIBIEK- 
ISeOFFICINALANDOTHBR  MEDICINES.  ThirdBadtulargcd 
edtlion      Edited  bj  John  M.  Maiteli,  Phar.D.     Id  one  large  8tc 

rol.  of  >;&iug».  doable  colsmni.    Clotb,  f  4  50 1  leather,  li  6D. 

naOES (8AHTIEL D.l   A  SYSTEM  OF  EURGERY,PATII01.0QICAL. 

"  DIASSOSTIC.IHERAPEKTIC  ANB  OPERATIVE,  Siath  edi- 
tion.  IhoraDBklr  reriied.  In  two  impEiUI  oetsTo  Tolnmee  eoutaia- 
ing  I38I  pages,  vitb  1823  illngtrktlDai.  Strongl;  bound  In  leatfaei, 
rsiied  bandi.  $ii;  Ttij  handiomt  half  RniiU,  raised  bands,  tlR. 

H  A   PRACTICAL  TREATISE  ON  TBE   DISEASES,    IIUJD- 

riea  kodMaUormatioiiiDflheUriDBrr  Bladder,  the  Prortate  eland 
■Bd  Ibe  Cietkra.  Third  edilioo,  IboTcnEhly  revised  kod  mneh 
aandsmed,  by  Samael  W.  Orois,  U.D.  Inane  oeCUTOVDlame  «r 
5T4  pagej.  with  ITD  illis.    Cloth,  t*  &0. 

A  PRACTICAL  TREATISE  ON  FOREIGN  BODIES  IS  THE 

AIRPASSAQEE.    InoDeSvo.Tol.crieSpaKes.    CloIb,S:Ta. 

HROSS   (SAKUSL  W.)     A  PRACTICAL  TREATISE  ON    IHPO- 

"  TENCE,  STERILITY,  ADD  ALLIED  DISORDERS  OF  THE 
MALE  SEXDAL  ORGAKS.  Bew  (third)  edition.  Id  one  hand- 
some oeisTo  rol.  of  IfiS  paga.  nilh  IC  illDstratioBi.     Clolb,  $1  68. 

TTABEBSHOK  (8.  0.)     ON  THE  DISEASES  OF  THE  ABDOMEN, 

**  AND  OTHER  PARTS  OF  THE  ALIMENTARY  CANAL.  Second 
AiniTicaii,  bom  Ibe  third  Engli eh  edition.  In  one  handsome  Bfo. 
Toluma  of  Hi  pages,  nitb  illns.     Cloth.  {3  SO. 

TTAaiLTOIT  (ALLAH  KoL&HE).    NERVOUS  DISEASES,  THEIR 

''-'-  DESCRIPTION  ANDTREATMENT.  Second  and  rev  iiededili..D. 
In  one  ootivo  lolnme  of  59B  pegee.  wilhTSilloglralioni.   Cloth ,  S4- 

ITAHILTon  (FBAHK  B.)  A  PRACTICAL  TREATISE  ON  FRAC- 
TUBES  AND  DISLOCATIONS.  SiTentb  edition,  thoroughly  re- 
vised. In  one  handsome  Sro.  tdI.  dI  998  pagea,  with  351  illastin- 
tiuns.  Cloth,  a  bOi  leather.  $6  SOj  T<r;  bandsome  half  Biutln, 
S?  DO. 

TTABTBHOBIIE  (HEHBY).    ESSENTIALS  OP  THE  PRINCIPLES 

^  AND  PRACTICE  OF  MEDICINE.  Fifth  edition.  In  one  I2u>n. 
Tolnme,  669  pagea,  with  144  illtutralions.  Cloth,  $1  7b  \  half 
bound.  S3. 

A  HANDBOOK  OF  ANATOMY  AND  PHYSIOLOSY.    In  on* 

13mo.  T.ilnme  of  31(1  pnges,  with  220  illDstrnUone.     Cloth,  »1  7S. 

A    CONSPECTUS  OF   THE   MEDICAL  SCIENCES.      Com. 

priaing  Manuals  of  Anatotoj,  Pbjsiologj,  Chemistrj,  Mnlerla 
Mediea,  Praotiee  of  Medicine,  Surgery  and  Obatetrici.  Second 
edition.  In  one  roja!  IKmo.  loioniE  of  1028  pages,  with  477  illu*. 
trations.     Cloth,  (4  U  ;    leather,  S^  00. 

n'EBUANN  (I)  EXPERIMENTAL  PHARMACOLOGY.  A  Band- 
book  ot  the  MelhodB  for  Determining  the  Phyaiologioal  Aetloni  of 
Drugs.  Translated  by  Robert  Mende  Smith.  M.D.  In  one  12mo  Tot. 
of  199  p&gea,  wiLb  32  illoatrntions.  Cloth,  61  &0. 
glLL  (BERKELEY).  SYPHILIS  AND  LOCAL  CONTAGIOUS  Dig. 
ORDERS     In  one  8vo.>aluiDaof4T9  pages.    Cloth,  S3  U. 
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TTIIIIEB  (TROHAS).  A  HANDBOOK  OF  &KIN  DISEASEE.  2d  sd. 

^  In  •>■>•  ra^al  13mo.  vol.  of  3&3  pp..  with  too  plain.  Cloth,  S2  2S. 
OBLYH  ISICHABD  D,l  A  DICTIONARY  OF  THE  TERMS  USED 
IN  MEDICINE  AND  THE  COLLATERAL  SCIENCES.  In  dd* 
13iDo.voI.Df  aaOdoable-DDlamnsilpp.    Ololfa.tl  bO;  lenlbflr.  SI 

TTODOE  (HUGH  L.)     ON  DISEASES  PECDLIAR  TO  WOMEN,  IN- 

■•^  CLUDINO  DISPLACEMENTS  OF  THE  UTERUS.  S» ootid  on d 
revised  edition.     In  one  8to.  volutai  of  51B  pagci.     CloCta,  $4  60. 

^-^THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRICS.  In  one 
large  4to.  vol.  of  6*2  doublf-colnniDed  page*,  illustrated  witli  lurgB 
lithograph  ioplateEODntniDing  159  SgaTeifrnm  original  phuCographi, 
and  llOwaodcutg.     Strongi;  bound  in  oloth.tU. 

TTOFFHANB   (FEKDEBICK)   AHD   POWEE   (FSEDEKICK  B)     A 

^  MANUAL  OF  CHEMICAL  ANALYSIS,  ai  Applied  to  the  Eiamina- 
tion  of  Medicinal  Chemiaalf  and  CheiT  Preparations.  Third  edition, 
entirely  rewritten  and  mach  enlarged.  In  one  handsome  ootavo 
volams  of  621  pages,  with  170  iUuBttdiont.     Clotb,  (4  2&. 

TTOLDEN  (LUTHER).  LANDMARKS,  MEDICAL  AND  SURGICAL. 

"■  From  the  third  English  edition.  With  additions,  bj  W.  W.  Keen. 
M.D.     Iq  onero;nl  Umo.  vol.  of  118  pp.    Cloth,  11. 

TTOLI.AHD  (8IBHEMBY).  MEDICALNOTES  AND  REFLECTIONS. 

^    From  3d  English  ed.     In  one  Svo.  vol.  of  493  pp.     Cloth.  $3  50. 

TT0IKE8  (TIMOTHY).  A  SYSTEM  OF  BDBQGRy.  With  notea  and 
oddltioDBbTTarioaBAmeiicaDautbors.  Editedb;  John  H.  Pookard, 
M.D.  Id  three  very  handsome  Svo.  vols.  oonUiLJDg  3137  doobta- 
Oolamned  pagei,  with  9TS  noodouls  and  13  litbograpbio  platea. 
Clotb,  31B;  lantber,  $21 1  very  handsome  half  Russia,  raised  bunds, 
$22  50.     For  sate  iy  tiibsrtiplion  ealg. 

A  TREATISE  ON  SCHGERV.     U>  Principles  and  Praotice.    A 

new  American  from  the  flfth  English  edition.  In  one  handsome 
oolavo  volume  ofabaDt  1000  page*,  with  about  400  engravings.     /« 


TTUDSOK  (A.)     LECTURES  ON  THE  STUDY   OP  FEVER.     In 

^   one  oeUvo  volume  of  308  pages.     Cli>lh,tl&0. 

rrUTCHIKSOH  (JONATHAN).    SYPHILIS.    In  one  pocket  si»  l2nio. 

t2  25.     See  Seriei  of  Clinical  MaiinalM,  p.  13. 
irYDE(JAME8NEVmB),  APRaCTICALXRBATISEON  DISEASES 
^    OF  THE  SKIN.     New  (seeond)  edition.     In  one  handsome  octavo 
volume   of  07H  pages,  xilh  85  angravlngs  »nd  2  oolored   plates. 
Clotb,  U  ^0;  leather,  $5  50. 
TONES  (C.  HAHDFIELD).   CLINICAL  OBSERVATIONS  ON  FUNC- 
XIONAL  NERVOUS  DISORDERS.    Second  Amarioanedition.    In 
one  ontavo  volume  of  340  pages.     ClDlh,  |3  25. 
TULEE  (UENBY).      A  HANDBOOK  OF  OPHTHALMIC   SOIBNOB 
"      AND  PRACTICE.      In  one  Svo.  volume  of  410  psgea,  with  12&  wood- 
cuts, 27  ohroBj 0-1  itho graphic  plalei  lest  tjpes  of  Jaeger  and  Siwli*^ 
and  HotmgreQ's  Color  blindneii  tul.   C\<j\.^ ,  %^  ^%  ,  \n^b« ,  V*  ^ 
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ITIHO  t4.  r.  A)     A   HANtTAL  0?  OBSTKTHICS.     N*w   (third) 
'^  sditinn.     In  odd  llmo.  Tolama  ot  3T3  pagta,  with  103  illaitrntionj. 

Cinth.  £2  26. 
17-LKIN  (E.)      ELEMENTS   OF    HISTOLOflY.    Third   edition.     In 
-^     ODC  pniikct-elw  llmo.  volni 


T  A  BOCHE  (&.}    YBLLOWFEVEa.    In  two  Svo.toIs.  of  IWBpnges. 
■'-'      Cloth,  »7. 

PNECMONIA.    InnneBto.Tol,  nf  490pagBB.    Cloth. $3, 

T  AOHENCE  (J,  Z,l  AND  MOON  (ROBERT  C.)     A  HANDY-BOOK 
■'-'     OF  OPHTHALMIC  SUROERY.     Stonnd  adition,  revhei  bj  Mr. 

Lnurenna,  la  one  a«>.  vnl,  pp.  127.  with  6G  illus.  Cloth,  |S  IS. 
T  AWBON  (QEORGE) .  INJURIES  OF  THE  ETB.  ORBIT  AND  BYK- 
■'-'     LIDS.     From  the  1  sal  English  adilion.     In  on*  bendsomo  ooWvo 

Tolams  of  401  pages,  with  92  illnilriitionE.     Clolli,  (3  SO. 
T  EA  (SENBYC.)  SCPERSTITION  AND  FORCE  ;  ESSAYS  ON  THE 
■^    WAGER  OP  LAW,  THE  WAOER  OF  BATTLE,  THE  ORDEAL 

AND  TORTURE.     Third  edition,  thoraughlj  revised  aoA  greatly 

eolnrged.    Inonehnndiainero;all3mo.  Tol.pp.5SS.    Ctoth,t2S0. 

STUDIES  IN  CHURCH  HISTORY.    The  Riie  of  the  Temporal 

PowBf— Benefit  of  Clargy—E.communioation.  New  edition.  In 
one  handanme  IZmo.  <ol.  of  AOS  pp.    Ctotb.  (3  SO. 

AN  HISTORICAL  SKETCH  OF  SACERDOTAL  CELIBACY 

IN  THE  CHRISTIAN  CHURCH.  Becond  edition.  Inoneband- 
Ddoie  o^^tsio  volnine  of  «B4  pngeB.     Clnth,  $4  SO. 

r  EE  (HEHRY)  ON  SYPHILIS.    In  one  8vo  rolame  of  116  pagei, 

TEHMAKN  (C.e.)     A  MANUAL   OF   CHEMICAL  PHYSIOLOOY. 

-'-'     In  one  Sco.  rol.  of  327  pages,  with  11  woodonta.    Cloth.  $2  2S. 

TEIBHMAN  (WIIIIAM).    A  SYSTEM  Ot  MIDWIFERY.    Idolud- 

-'-'  ing  the  Diaeasea  of  Pregnancy  and  the  Puerperal  Stnte.  Third 
Amariciin,  from  Che  third  Engliih  edition.  With  additlooa,  by 
J.  S.  Piirry,  M.D.  In  one  ootato  Tolnme  of  740  pngea.  with  SUS 
illuilrnliona.     Cloth,  |4  SO  ;  Unther,  $S  SO  ;    hilf  Raaiis,  £6. 

T  UCAB  (CLEStENT).    DISEASES  OF  THE  URETHRA.     Prrpariaf. 

^     See  SrrUi  uf  Ctiuieal  Manaali.  p.  IS. 

T  UDLOW  (J.  L.)    A  MANUAL  OP  BSAMINATIOSS  UPON  ANAT- 

■^  OMY,  PHYSIOLOGY,  SURGERY,  PRACTICE  OF  MEDICINE, 
OBSTETRICS,  MATERIA  MEDICA,  CHEMISTRY,  PHARMACY 
AND  THERAPEUTICS.  To  which  is  added  a  Medioiil  Formulnry. 
Third  edition.  In  oae  royal  12mo.  volume  of  SIO  pages,  with  370 
woodoute.     Cloth.  $3  25:   lenther,  |3  7S. 

T  Y0H8  (ROBEBT  D.)    A  TREATISE  ON  FEVER.    In  ona  ootaTO 

-'-'     Tolnme  of  382  pages.     Cloth,  $3  2S. 

TlrtAIBCH  (JOHN  M.}    A  MANUAL  OP  ORGANIC  MATERIA  MED. 

■^  lOA.  New  (third)  «d\U(.n.  iu  out  ^imieQiaB  l2mo.  Tolama  «f 
i2:i  pagas,  witb  2SI  beB,n1.ifa\\UaB\tt>.t.vDnt.    CVo^V,  V.  ^^_ 
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lUTABSH  (HOWARD).    DISEASES  OF  THE  JOINTS.    In  one  l2mo. 

▼olame   of  468  pages,  with  64  illastrations  an     a  colored  plate. 

Cloth,  $2.     See  Series  of  Clinical  Manuals^  p.  13. 
TUrAT(C.  H.)    MANUAL  OF  THE  DISEASES  OF  WOMEN.    For  the 
^^  use  of  Students  and  Practitioners.     In  one  12mo.  volame  of  342 

pages.     Cloth,  $1  75. 
TUTEIOS  (CHA8.  D.)   ON  THE  NATURE,  SIQNS  AND  TREATMENT 

OF  CHILDBED  FEVER.    Inone8vo.vol.of  .346  pages.   Cloth,  $2. 
TUriLLEB  (JAMES).  PRINCIPLES  OF  SURGERY.  Fourth  American, 

from  the  third  Edinburgh  edition.     In  one  large  octavo  volume  of 

688  pages,  with  240  illustrations.    Cloth,  $3  75. 
|jriLLEK   (JAMES).     THE    PRACTICE    OF    SURGERY.     Fourth 

American,  from  the  Inst  Edinburgh  edition.    In  one  large  octavo 

volume  of  682  pages,  with  364  illustrations.    Cloth,  $3  75. 
-MITCHELL  (8.  WEIB).    LECTURES  ON  NERVOUS  DISEASES. 
•***•  ESPECIALLY  IN  WOMEN.     Second  edition.     In  one  12mo.  vol- 

ume  of  288  pages.     Cloth,  $1  75. 
lUTOBRIS  (HENBT).     SURGICAL  DISEASES  OF  THE  KIDNEY. 

12mo.,  554  pages,  40  woodcuts,  and  6  colored  plates.     Cloth,  $2  25. 

See  Series  of  Clinical  Manuals,  p.  IS. 

lUrULLEB  (J.)    PRINCIPLES  OF  PHYSICS  AND  METEOROLOGY. 

In  one  large  8vo.  vol.  of  623  pages,  with  538  cuts.     Cloth,  $4  50. 
lO-EILL  (JOHN)  AND  SMITH  (FBANCI8  O.)     A  COMPENDIUM  09 
^^    THE  VARIOUS  BRANCHES  OF  MEDICAL  SCIENCE.    In  one 

handsome  12mo.  volume  of  974  pages,  with  374  woodcuts.    Cloth, 

$4;  leather,  raised  bands,  $4  75. 
METTLESHIP'S  STUDENT'S  GUIDE  TO  DISEASES  OF  THE  EYB. 

New  (third)  edition.    In  one  royal  12roo.  volume  of  479  pages,  with 

164  illustrations,  test  types  and  formulsB.     Cloth,  $2. 

fJOBBIS  AND  OLIVEB  ON  THE  EYE.  In  one  8vo.  volume  of  about 
500  pages,  with  illustrations.     Preparing. 

QWEN  (EDMUND).  SURGICAL  DISEASES  OF  CHILDREN.  12mo., 
525  pages,  85  woodcuts,  and  4  colored  plates.  Cloth,  $2.  See  Series 
of  CUnieal  Manuals,  p.  13. 

pABBISH  (EDWABD) .  A  TREATISE  ON  PHARMACY.  With  many 
FormulsB  and  Prescriptions.  Fifth  edition,  enlarged  and  thoroughly 
revised  by  Thomas  S.  Wiegand,  Ph.G.  In  one  octavo  volume  of 
1093  pages,  with  257  illustrations.    Cloth;  $5  ;  leather,  $6. 

pABBT  (JOHN  8.)     EXTRA- UTERINE  PREGNANCY,  ITS  CLIN- 
•*•      ICAL    HISTORY,    DIAGNOSIS,    PROGNOSIS    AND     TREAT- 

MENT.     In  one  octavo  volume  of  272  pnges.     Cloth,  $2  50. 
pABVIN  (THKOPHILUS).    THE  SCIENCE  AND  ART  OF  OBSTET- 
BIOS.     In  one  handsome  8vo.  volume  of  697  pages,  with  214  en- 
gravings and  a  colored  plate.     Cloth,  $4  25 ;  leather,  $5  25. 
AVY  (F.  W.)    A  TREATISE  ON  THE  FUNCTION  OF  DIGESTION, 

ITS  DISORDERS  AND  THEIR  TREATMENT.    From  the  second 
London  edition.    In  one  octavo  volume  of  238  pages.    Cloth,  $2. 

ATHE  (J08EPH  FBAHK).    A  MANUAL  OF  GENEBAL  PATHOL- 

2;y.     Designed  as  an  Introduction  to  the  Practice  of  Medicine, 
aodfome  octavo  volume  of  524  pages  nUVi  \l»^  «TJk^w«viv^  v.\AX 
eolored  pJate.    Cioth,  $3  50.    Jusi  read|^. 
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pEPPEB  (A.  J.)    FORENSIC  MBDIOINE,     I»  priu.     Bit  H,idr,ni,- 
^     Striis  sf  Manvail.  p,  li. 

BURfllCAL  PATHOLOGY.    In  one  l!mo.  Tolnma  of  511  png«», 

nHh  81  lllnB,  Cloth.  $i.  Bee  Sii.dinW  Seriti  of  Man«ah.  p.  H. 
piOK  (T.  PICKESIHG).  FRACTURES  AND  DISLOCATIOXS. 
^     In  DDE  12mD.  iDlume  of  630  pngei,  witb  S3  [lIiutrMionB,    Clnlh.  «S. 

S-c  SiTTdJ  of  cubical  Manvals,  p.  13. 
piBBIE  (WILLIAM).  THE  PRINCIPLES  AND  PRACTICE  OF  SCR 
^     OEBY.    In  ons  ban<lEOm«  ootaro  volume  of  T80  pagca,  with  310 

iUustrnliona.  Cloth.  13  75. 
pLATFAIR  (W.  B  )  A  TREATISE  ON  THE  SCIENCE  AND  PRAC- 
■^  TICE  OP  MIDWIFERY.  New  (fourth)  Americnn  from  the  fifth 
EngliBh  edition.  Edited,  with  additions,  b;  R.  P.  Harrii,  M.D. 
Id  one  aatnTO  volume  of  653  pngcE,  with  201  iroodoBts  nnd  three 
plntei.     Cloth, f4;  leathei.t^:  balf  Ruasjit,  raised  bandf,  (S  50. 

THE  SYSTEMATIC  TRBATMENT  OF  NERVE    PR03TRA 

TIONANDDYSTERIA.    In  one  ISmo.  vol.  ofBT  pagee.    Cloth.  1 1. 

pOLITZER  (ADAM).    A  TEXT-BOOK  OF  THE  EAR  AND  ITS  DI9- 

■''      EASES.     TrniiBlatBd  at  Ihs  Author's  request  by  Jiiiae»  PalUrjon 

Cn^aells,  M.S.,  F.F.P.S.     Id  one  bandaome  octavo  Toln me  of  SVO 

pages,  with  257  original  illnBtriitions.    Cloth,  %i  BB. 


Bee  Sluiienlt'  ScrUi  af  Maii-Haii,  page  U. 
pUSDY  OH  BRIGHT'S  DISEASE  AND  ALLIED  AFFECTIONS  OF 
■^     THE  KIDNEY.   Ootavo,  233  pp.,  with  18  handsome  Uliu.   Cloth,  I  J. 
pALFE  (CHABL£8  H.)    CLINICAL  CBEMISIRY.     In  od«  IZuio. 
"    tolame  of  3H  pages,  with   Ifl  illnitratioDS,       Cloth,  »1  SO.     See 

Smdeiui'  Seriei  of  Manualt,  page  U. 

pAMSBOIHAa  (FKAHCIB   H.)     THE  PRINCIPLES  AND  PRAC 

"    TICE  OF  OBSTETRIC  MEDICINE  AND  Sl'RflERY.    Inoneim- 

perialoetavo volume  of  640  pages,  with  B4  plates,  besides  numeraui 

ffoudontsinthe  text.     Sttongl;  bound  in  leather,  $7. 

pEUSEN(IRA),  THE  PRINCIPLESOF  CHEMISTRY.  New  (Ibird) 

edition,  thocoughlj'  revised,  and  much  enlarged.     In  one  l2uio. 

volume  of  31S  pages.     Cloth,  (2. 

pEYKOLDS  (J.  RUSSELL).    A  SYSTEM  OF  MEDICINE,    Edii.J, 

^    with  Notes  and  Additions.  b^HENRv  UiRTSHOUHa.H  D.    In  tbre* 

larga  Svo,  vols.,  oont».ining  3056  elofsl;  printed  doable. oolamned 

pages,  wilh  317  illuetrntions.    Per  volume,  cloth,  tJ  ;  lealbet.SAi 

veryhandEomehalf  Ruisia.  $0  bO.     Fot  tiile  by  tuiKrijUuiH  onlf 

plCHARDSON  (BEHJAMITT  W.)    PREVENTIVE  MEDICINE.    In 

-"  oneoDlavDvaL  of  729  pp.   Clo  ,  t4  ;  leather,  t&  r  half  Ruiil-.tft  &U. 

ROBERTS  (JOHN  B-)  AND  MORTON  (THOS.  8.  K.I     THE   PEIN- 
U ^ ---     -   - 

OBEETS  I.IOHS  B.)    THE  COMPEND  OF  ANATOMY.    For  ats  !• 
ig  Room  and  in    preparing  foF  Examinationi, 
I9mo.  TOlome  of  IU6  fagBt,    Limp  elotli,  76  ei 


LEA  BKOTHEBS  &  CO.'S  PUBLICATIONS,  13 

■pOBEHTS  [WILLIAM),  A  PRACTICAt  TREATISE  ON  URINAK? 
"     AKDRENAL  DISEASES,  INCLUDINQ  URINARY  DEPOSITS. 

Fourth  Amerioan,  from  the  fourth  Unilon  edition,     Inonevery 

hundBomeSro.  vol.  oftiUSpngeB,  nilbSl  illnstratioDB.  Clotli.  {3  SO. 
-DOBEBXSOH  (J.  HcOBEOOB).  PHYSIOLOGICAL  PHYSICS.  In 
"    one  12mo.  Tolnme  of  iS7  pngee,  with  21B  illustrutioaa.    Cioth,  $2  00. 

Sea  Sludgnlt'  SerUlo/ Manicali,  p.  14. 
pOSB    (JAHE8).      A    HANDBOOK   OE'    THE    DISEASES    OF    TUB 
-"    NERVODS  SYSTEM.  In  one  bsndnome  octavo  voLume  of  TSS  pugea. 

with  ISl  illnettMiona.     Cioth,  $1  iO  ,'  ieAther,  fb  &». 
Q47ABE    [6E0BBE  H,)      INSANITY  AND    ALLIED  NEUROSES, 
"      PRACTICAL  AND  CLINICAL.    In  one  lamo,  volume  of  S5i  pagse 
with  18  ijpioal  illQalrnlions.     Cloth,  (2  00.     Sea  Seriei  „f  cLucal 

nCHAfEB    (EDWABD    A.)      THE    ESSENTIALS  OF   HISTOLOGY. 

■^     DESCRIPTIVE  AND  PRACTICAL.     For  the  nae  of  Studenta.     In 

one  bandaome  ootavo  volume  of  248  paigee,  with  SSI  illaetrHtiona. 


SALLUST.     Cloth.  eOaeuts;  half  bound,  TO  oenti. 
r    NEPOS,     Clotb.eOcenta;  half  bound,  TO  eta. 
VIRGIL.     Cloth,  65  centa;  half  bound,  $1. 
CrRTIDS.     Cloth, aOoenta;  half boand.SOoenlB. 
nCHOEDLEE(Ffi£DEBICE)  AKDH£OLOCE(HE1IBY).  WONDERS 
^      OF    NATURE.     An   elementary   introduction  to   the  Soienaea  of 
Physics,  Aslronomy,  Chemiatrj,  Mineralogy,  Geology ,  Botany,  Zool- 
ogy und  Pbyjjiology.    In  one  Sto.  vol.,  with  OIBillua.    Cloth,  $3. 
QCHHEIBEB  (JOBEPH).    A  MANUAL  OF  TBBATMENT  BY  MAS- 
•^     SAGE  AND  METHODICAL  MUSCLE    EXERCISE.      Trnnaloted 
by  Walter  Mondcluon,  M,  D..  of  Sew  York.     In  one  bsndiODia  oolavo 
volnme  of  2T1    pages,  with   IIT  Hna  angravingi.      Cloth,    $2  T6. 

SEILER  (CABL).  A  HANDBOOK  OP  DIAGNOSIS  AND  TREAT- 
MENT OP  DISEASES  OF  THE  THROAT  AND  NASAL  CAV- 
ITIES.  New  (3d)  edition.  In  one  very  handsome  12mo.  Tolumi 
of  3T3  pages,  with  101  illnatratiani,  >nd  2  beaatifnily  colored  plates. 
Jiiit  ready.     Clolb,  £2  2b. 

SEHH  (inCHOLAB).  SURGICAL  B  AL'TERIOLOSY.  In  one  ban d- 
aomo  ootnvo  volume,  with  colored  Illustrationa.  In  a  /w  dagi. 
SERIES  OF  CLINICAl  HANUALB.  A  aeries  of  authoritative  mono- 
grapha  on  important  clinical  aobjecU,  in  llmo.  volume*  o[  about  bba 
pigea,  well  illoatrated.  The  following  volumes  are  now  ready; 
Ball  on  the  Reelun  and  Anus,  |2  Z&  ;  Carter  and  Frost's  Ophlbalmia 
Surgery,  $S  2b  ;  HutohinaoD  on  Syphilid  ($2  i3) ;  Marsh  on  Diseases 
of  the  Juinta  (12) ;  Morris  on  Surgionl  Diaeans  of  the  Kidney  ($2  26); 
Oxen  on  Bnrgical  Diseaiea  of  Child  ren  (12) ;  Pidk  oi   ~ 


e  ToDRue    ($3  60);  Savage 
,  andTrevo-    -  "   ■    ■■--•" 


lanily  and  Allied  NeuroMi  (£2),  and  f  revea  on  luUstinnl 

tion  (t2J.     The  following  are  In  press :  Broadbenl  on  the  PuIm  ; 

Lucaa  on  Diseaees  of  the  Urethra. 

SIHOM  (W.)       MANUAL   OF  CHEMISTRY.     A  Guide  to  Lectures 
and  Liiborntory  work  fur  Beginners  in   Chemistry,     A  Text-book 
apeeially  ailtipisd  for  Students  of  Pbarmaoy  and  Medicine.     New 
(2d)    edition.     In    one  Bvo.   volume   of  480    pae«,  vVlVi  ^^  iiwA.- 
■^    cuts  and  7  oulored  plates  of  depuB'tI.t,    CVd\,^,V^^^- 
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OLADEID.n.)  DIPHTHERIA  r  ITS  KATITRB  ASD  TREATMENT. 
^    Sreondrdiiion.    Id  anc  rnTallSino.  vol.  pp.  I$6.     C]o(b.*l  ta 
QMITW  (TDVABDl.    COSSIIMPTIOH  ;  ITS  EARLY  ASD  BEHE- 

[lIABLE  STAGES.    Id  one  Sra.  rol.  at253  pp.    Ciolh.SSSi 

QHITH  IJ  LEWIB).    A  TREATISE  OS  THE  DISEASES  OF  IN- 

^    Fancy  and  CHILDHiXID.    Vm  liiith)  «4Uioa.  rtrif*  sad 

enlarged.    In  on*  l»rg«  9ri>,  TDlnme  ofMi  pigea,  wiih  40  itlutra- 

lioni.     Ctitb,  UMi  l«th*r,  |&  bO:  btlt  RaMik.  t«- 

0IUTE  (BTEPKEB).    OPBSaTIVB  SOROeRT.     New  (Hcoiid)  kul 

of  ^US  p-'EU,  wilh  lOOS  mulrnCicni.     Clnlh,  $4  ;  I»Iber,  ^. 

Onllfe  (ALFRED).     CHOLERA,  ITS  ORIGIN.  HISTORY,  CADSA- 

^     TIOS.    SIMPT0M8,    LESIONS,    PRETENTION    ASD    TREAT. 

MENT.     In  one  hnndsomi  ISmo.  Tolnma  of  163  pa eo,  «lUi>ob«t 

tboolnf;  rouUi  orprvifoiu  epidemiet,     Clotb,  |1  7i. 

QTILLE  (ALFRED).    THERAPBUTICS  AND  MATERIA  HBDICA- 

^     Foarib  reiiied  editioD.     In  two  haDdiame  iwtaTB  TolniBef  of  mt 

page*.    CluIb.CIO;  leatbei.ClS;  rer;  baadiomehallRittria.  tl>- 

OTILLE   (ALFRED)  AITD  HA18CH  (JOHN  H.)    THE  NATIONAL 

^     DISPENSATORY:    ContaioiDg  the  Natnra]  Hiaiory.  Cbealilrj, 

Pbatmscf.  Actioaa  lod  U>e>  of  Hedieinei.     IneladiDg  lbo*e  tm- 

ogniied  in  tbe  laun  Pburmacupceiai  of  tbe  United  Slalei,  Or*** 

BrUnin  and  Ocrtnao},   wilh  namerong  referencu  to  (he  Fraoeh 

Codex.    New  (foDTtbJ  edition.  TBTiied  and  tnlsrgednith  an  Appco- 

dti.     In  one  mftgniOcut  ioiperial  octaTo  Tolame  of   I7V4  |i«get, 

wilh  »U   BceDrate   eagiVringa   on  wood.     Clotb,  )T  » ;    lauher. 

Tailed  bandi,  $S ;  ter;  buiidoinie  balf  Kariift,  iiiaed  band*  mit  opsn 

batk,  (9.    Alao,  rornlsbed  with  Rendy  RerercDca  Thumb  latter  Indes 

for  (1  in  addition  to  price  in  an}  ortiie  above  ilylH  of  binding. 

OT1M80R   (LEWIS  A.)     A   TREATISE   ON   FRACTURKS   AND 

^    DISLOCATIONS.   In  two  hitDdiiomeo«tuiaTali9iiiee.   Vol.  I.,  Frao. 

tutei,  6S2  pDgM,  360  beuatifol  ilJoitrationB.     Vol.  U.,  DiiloeMioo*, 

fi40pp.,  IflHiiluitrMloni.    OompleU  work. >fij(  rui<p,  sloth,  115  5a  i 

leather,  S7  &I1.     Either  iDlame  rcparatel;,  cloth,  $3  ;  leather,  14. 

A  MANUAL  OF  OPERATIVE  SURGERY.    New  ediHoo.    fa 

one  Tojat  ISma.    Tolome  of  ^03  pagte,   with  341    illiuttuiaiu. 
Cloth,  13  50. 
QTODERTS'  SERIES  OF  KANDALS.    A  leriei  of  Bfteto  Maaoali  by 

IJlooi.  oi  from  30(1-540  page.',  profoielj  lllultraled,  and  bound  la 
red  Hup  clulh.  Tbe  folJowing  volDoiea  ma;  now  be  annonnued : 
Bruce'*  Mnterla  Mediae  and  TberspeDtlii^  (foartb  edition),  SI  Ml  j 
Trevoi'  Manual  of  Sorgerj  Imauograiiba  bj  3:1  leading  ■urgeona), 
S  lolDmea,  eioh  |2  00  ;  BeH'a  ComparatWe  Phjtiologj  and  Anatomj, 
tZOO;  RoberUon'B  Pbyaiolagiaal  Pbjiioa,  3J  OD  ;  Uunld'a  SargiMl 
DiagnuBli,  $SOfl;  Klein'a  Elemeou  of  Biatolog;  (Sd  cditKiD), 
II  6B;  Pepper'iSnrgloal  PHthology,  12  00,    Trevei' Snrgi«»l  Ap. 

Slied  Analom;,  12  00;  Power'i  Ilnamn  PhjsiolDgj,  lecond  edition, 
I  50;  Baire'a  CJinical  Chemiilr;.  |l  50;  and  CJarke  and  Lock- 
wood'*  Diiaaotor'*  HannnI,  1 1  SO.  The  following  ia  in  pren  ■  Pvp. 
par'i  ForanilG  Meaiaine. 
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QTUHQES  (0CTAVID8),  AN  INTRODUCTION  TO  THE  STUDY 
^  OF  CLINICAL  MEDICINE.  In  one  IZnio.  toI.  Cloth.  |1  ZS. 
fTAIT  (LAWBOH).  DISEASES  OP  WOMEN  AND  ABDOMINAL 
■'■     EURQERT,    Hnniliome  ooHvo  volume,  UOQ  pagea,  fullj  illBitraUd, 

TANNEH  (THOMAS  HAWKEB}.  A  MANUAL  OF  CLINICAL  MEDI- 
CINE AND  PHYSICAL  DIAGNOSIS.  Tbird  American  froin  lh« 
EoaoDdrevifed  Eoglifh  edition.  Ediled  b;  Tilhar;  Fni,  M.  D.  In 
onthnndfiome  12010.  volume  uiaas  pp.,  vithillua.    Cloth,  fl  SO. 

OS  THE  SIGNS  AND  DISEASES  OF  PBEGNASCY.    FrHin 

theaefond  English  edition.  In  one  Hro.  Tolmne  or4UI1  pnges,  Hitb 
four  colored  plalee  and  nameroui  woodcnta.     Ololh,  $4  25. 

fTAYLOB  (ALFHED  8.)  MEDICAL  JURISPHtlDENCE.  Eighlh 
Amerienn  from  tenth  English  edition,  ipeoinlly  reviled  by  Ihe 
Aalhor.  Edited  by  John  J.  Baese,  M.D.  In  one  Inrge  ocUva 
vnlume  of  037  pHgef.  with  TO  illustrations.  Cloth,  fb;  leather, 
$6  ;  very  hnndaome  half  Hu^is.  riLiEed  bnnda,  fS  &D. 

ON  POISONS  IN  RELATION  TO  MEDICINE  AND  MEDICAL 

JURISPRDDEBCE.  Third  Atnericim  from  the  third  London  edi- 
tioD.  In  one  octavo  volnme  of  T88  pagee,  with  104  illaalrktioni. 
Cloth.  $5  bO  ;  leather.  Sti  bO. 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICAL  JURIS- 
PRUDENCE. Third  ed.  In  two  hondjome  8vo.  vole,  of  UIO  pp., 
with  les  illnstratiooa.    Cloth,  tlO  ;  leather,  tl3. 

TAYLOR  (ROBEBT  W.),  A  CLINICAL  ATLAS  OF  VENEREAL 
AND  SKIN  DISEASES.  Including  Diagnoila,  Prognoeia,  und 
TraiLtment.  In  eighl  targe  folio  parts,  meaaaring  14  i  IS  inchea, 
■nd  compriaing  IS2  beautiful  Bgures  on  iS  full-page  ohromn.Jitho- 

Sraphic  platee.  6i  fine  engrBtiugf,  [ind  about  4IIU  puges  of  teit. 
arte  I.,  II.,  III.,  and  IV.  an  juil  ready.  Price  per  part  %1  bll. 
Fanalt  ir  ftieriplioH  only.  Address  the  Publishers.  Specimen 
plain  by  mail  OD  reoeipt  of  ten  cents. 

rOHAS  (T.  OAILLARD).  A  PRACTICAL  TREATISE  OH  THE 
DISEASES  OF  WOMEN.    Fifth  edition,  tborougbly  revised  and 

pnge^  with  268  iUuilrnlioDa.  Cloth,  (5;  leather,  (Sj  very  blind - 
some  half  Rueein.  S6  W. 

THOHFBON  (BIB HENRY).  CLINICAL  LECTURES  ON  DISEASES 
OF  THE  UHINAKY  ORGANS.  Secoud  and  letistd  edition.  Is 
one  octavo  volume  of  ZII3  pagea,  with  illuitratioBa.    Cloth,  {2  2b. 

THOHF80N  (BIB  HENBY).  THE  PATHOLOGY  AND  TREAT- 
MENT OF  STRICTURE  OF  THK  URETHRA  AND  URINARY 
FISTULA.  From  the  third  EngHsb  edition.  In  one  octavo  vol- 
me  of  359  pagea,  with  illustrations.     Clotb,  $3  5U. 

TIDT  (CHABLES  UEYHOTT).  LEGAL  MEDICINE.  Volumes  I. 
and  II.  Two  imperial  oolavo  volumes  oonlaining  1163  pages,  with 
S  colored  plates.      Per  volume,  eloLh.  |8  ;  leather,  IT. 

TODD  (ROBERT  BENTLEY).  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISEASES.    In  oneBvo.  vol.  of  320  pp..  olotb,  %i  iO. 
TBEVZ8  iFBEDEBICE).    A  MANUAL  OF  SURGERY.    In  Treatlaaa 
by  33  leading   aurgeona.     Three   12mo.  volumea.  containing   leSfl 
pages,   with    213   engravlnga.     Price    per  set,    $S,     See    Stvdtnu' 
Scria  of  Mamialt,  p.  14. 
— . —  SURGICAL  APPLIED  ANATOMY.    In  one  l!mo.  vol n me  of 
no  pigea,  with  61  flluatratioiu.     Cloth,  (2  00.    See  Sm^ifi'  Stria 
of  J^UHual,,  poge  14, 
INTESTINAL  OBSTRUOTIOK.    In  ana  llmo,  roinue  of  631 

agea,  with  tO  illtuKalioui,     Oloth,  |3  DO.     Km  Siriuof  CtiHical 
imWi,  p.  18. 


le  LEA  BROTHERS  k  CO.'S  PUBLICATIONa. 

frnKE(DAHIELHAOK).   THE  INFLUENCE  OF  THE  MIBD  DPOK 
■*■     THE  BODY.     SBcond  edition.  In  one  hnadsomB  8tq.  vol.  of  467 

pagei,  viib  2  cDliirad  pU-ea.     Cloth,  13. 
TTAOGHAN  (VICTOB  C),  and   SOVY  (TBED'K  O.)    PIOMAIHES 

*  AND  LEDC0MAINE8,  OR  PUTREFACTIVE  AND  PHYSIO- 
LOUICAL  ALKALOIDS.  Iq  oae  hnDdaomfl  12mo.  Tolnmo  of  311 
pages.    Clolb,  SI  IS. 

TTWITIKO  LIBT.   THE  MEDICAL  NEWS  VISITING  LIST  for  188B, 

*  ThDCOUgbl;  reiined.  tS  pages  of  indiapeneabls  data,  aod  170  pigsg 
DfconvementljtnUdandclauiBidbtiiiikBforreaordi.  Pook<t.  psaeil, 
OBthster  ecbIs,  and  erasable  tablet.  Three  at;le8 :  Weekl;  (dalad, 
for  30  patients];  Monlbly  (undated),  and  Ptipelual  (undated). 
Bach  in  one  vol.,  pHea,  $1  2».  With  ihuinb-lelter  index  for  quick 
UK,  2b  oenla  extra.  Epecial  rateg  lo  advance- paying  subieribera  lo 
The  Medical  Nawe  or  Tbe  Ametioui  Journal,  or  both.     See  p.  1. 

TITTALSHE  (W.  H.)     PRACTICAL  TREATISE  ON  THE  DISEASES 
''  OP  TilE  HEART  AND  8REAT  VESSELS.  3d  AmBrioan  from  the 

3d  reviacil  London  edition.  In  oneSvo.  vol.or420pngee.  Cloth,  $3. 
WATSON  ITHOMAB).  LECTURES  ON  THE  PRINCIPLES  A:4D 
"   PRACTICE  OP  PHYSIC.     A  new  American  from  IbeBfth  and  en- 

largcd  English  edition,  with  addiUons  by  Q.  Hurtahorne,  M.D.    Id 

two  large Sto. Tola,  of  184D  pp.,  with  ISO  oBla.  Clo.,  (&#:  lea., 2 II. 
WSLLB  (J.  80ELBEB6).  A  TREATISE  ON  THE  DISEASES  OP 
*'    THE  EYE.    New  (flilb)  edition,  thoroughl;  reviled.     In  one  large 

and  handaotne  octavo  vol.  of  about  800  pngea,  with  oolored  plaloB 

and  about  SOU  woodcuts,  as  well  aa  leleetione  from  tb«  t*Bt-t;pM 

of  Jaeger  and  SuelleD. 
WEST  (CHABLES).    LECTURES  ON  THE  DISEASES  PECULIAR 
'•  TO  WOMEN.    Third  AmerioanftomthBtbinI  Bngliahedilion.    In 

oneuftavuTulutaeof  643pngea.     Cloth,  $3  75  i  leather,  $4  Ta. 
ON   SOME  DISORDERS   OF    THE    NERVOUS  SYSTEM    IN 

CHILDHOOD.  In  one  amull  12nio.  vol.  of  1ST  pages.  Clotb.  SI. 
WILLIAUS  (CHABLEB  J,  B.  and  C.T.I  PULMONARY  CONSUMP. 
•'   TIOS:    ITS  NATURE.  VARIETIES   AND  TREATMENT.     In 

one  Dotavo  lolume  of  303  piigea.     Cloth.  iZ  bO. 
WUSON  (EEABMUS).     A  SYSTEM  OF  HUMAN  ANATOMY.     A 
''   new  and  reiiied  Amerlean  from  tbe  last  English  edition.    Illaatrated 

with  SV7  engratingB  on  wood.     In  one  haudaome  oetaro  volume 

of  Old  pages.     Cloth,  $4;  leather,  t^. 
THE  STUDENT'S  BOOK  OP  CUTANEOUS  MEDICINE.     Is 

one  handegme  royal  ISmo.  vol.     Cloth,  S3  50. 
nriHCEEL  ON  PATHOLOGY  AND  TREATMENT  OF  CHILDBED. 
"'  WithttdditionsbjlheAuthor.    Translated  by  James  B.  Chndwiok, 

A.M.,  M.D.    In  one  handsome  8to.  Tot.  Dr4»4pagel.    Oloth.  S4- 

WOHLEB'S  OUTLINES  OF  ORGANIC  CHEMISTRY.    Traneialed 
from  the  Btb  German  edition,  by  Ira  Remien,  M.D.    In  one  l2mo. 
if  650pBgei.    Cloth,  $3  00. 
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OODHEAS  (0.  SIMS),  PRACTICAL  PATHOLOGY.  A  Manoal 
-  "  ■  -  '  Practitioners.  In  one  beauiital  ootavo  vol,  of41(T 
pages,  nitb  no  exquiiitely  colored  illut.     Cloth,  ft. 
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YEAB-BOOK  OF  TREATMENT  FOB  ISSS.  A  Comprehentive 
Critical  Review  for  Praotitioaers  of  Hedioiae.  In  oonlribui.ionB 
by22wellliDown  medical  writers.  l2mo.,  34B  pp.  Limpoloth.  SI  2S. 
For  special  rata  with  The  Medical  News  and  The  Amarioan  Journal 
of  tbe  Medioal  Sci8nc»^  see  page  1. 

TEAB-BOOK  OF  TREATMENT  FOR  188T.   Similar  to  ■bore.   llin«„ 
Sll  pBgM.      Limp  cloth,  $1  26. 
rEAB-BDOEOF  TREA1MUB1  Bli^\«».  BimUar  to  abova. 
SiOpagt        ■  ■         ■  ■'    *°  "" 
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